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THE PLAN OF THIS BOOK, 



this curriculum guide is divided into seven distinct parts for 
ease of use and reference. 

Part 1 Using' the Curriculum Guide first explains the place 
of the guide in the provincial c u rr i cul um devel opme'nt and 
art i cul at ion processes . Three purposes of the gui de are then 
defined.' Next,- the scope'of the curHeulum is outl ined, fbl lowed 
by the overview of ' curr i c\il um goal s and instructional units. 
Finally,a list of sample units is included. 

Part 2 Curriculum Design begins with a perspective of the 6 
current statetand future needs in ABE Science, whirh guided the 
overall desi g^ of thi s curr i cul urn . The f ol 1 owing section prov i des 
instructors and programmers^ with guidelines for specific program 
and course planning, and includes representative course designs. 

Parts 3, 4, and 5 , respecti vely r contain samples of- ; -: 
Fundamental , Intermediate , and Advanced Instructional Units. 
Each unit contains a topic outline, purpose 4 statement , <* - 

identification offeguired background, key., ideals, learning 
objectives and activities, and a list of resources. 

_._ _ . * ' 

* Part 6 Approaches to Teachi ng and LearrTirtg ; presents a 
variety of ideas for instructors consider in planning ABE 
science instruction. This part i ncTudes br i-ef sections on 
principles of adult learning, advi sing* and placing student^, and 



Revaluation of student progress 



Part 7. Sel ec ted Resources contains sections on laboratory , 
priTit, and audi o- visual resources^ 1 i sts of professional 
references , -^1 ong Wi tfi^addresses of publishers and suppliers. -jg& 

The ; final x pages of the' book" constitute the 'response form 1 , whTch 
use*$) are [requested to return to the Mi ni # strv , w1 th their <■ 
CQmmen^s- L K * \^ ' ^ . ^ 

, - « * * - i # » 
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• CURRICULUM GUIDES AND PROGRAM. ARTICULATION ; 

« 



•cu 
of 



Thi s %oc ume\it is one of a series- 6i adult basic education 
urri^ul um guides issued 'by the 'Conti nui ng L|u^t;iori Divisjd^^ 
f tfle Ministry of Education. The guides cover the areas ofi^i 
English and Comyiuni cations, Mathematics, a.nd Sc ience , fvrorii «. - 
the end of basie literacy through secondary schaol completion 
or equi val ent. ' j 

It is intended that a wide variety of courts . i ricl tidi rig 
ABE 3, ABE 4, college preparation, ap^d -secondary school 
courses ;for adults will be developed or rev-i sed within the 
framework of the curriculum guides. For this purpose, each 
guide contains a section on course design- vnciudi rig 4 sarn.pl es 
of a range of *representati ve eourses. Specific fcourse 
content or textbooks ar.e not* however, prescribed by the 
pi des r . i : ~i 

ofer the • pasrt two years', several 7 groups have .suggested 'to .the 
Mi n i stry that an -arti c ul ati o*n of ABE c urri c ul urn arid 
certification should be accomplished. Specifically, in the 
Spring of 1983,, the project advisory committees fo.r both the 
Science arid Mathematics curriculum jguides "recommended that 
"the Ministry should initiate a process to address provincial 
articulation concerns; of the ABE c u r r i\c ul um M ri > Sc i ence , 
English arui ^ommunicati ons , and Mat hemat i c s . . . " ; 

Consequently, durfng the year . 1983/84 , the Mi ni stry of 
Education plans tT> i n i ti ate £^co risul tati ve articulation 
process^ for adul t" bas ic e^ucati on programs . Expected 
oytcom£s of this process are as follows: ' > 



rationalization of program and course ti tl es i 
establishment of certificate bri criteria* • _\i * ' 
consensus on appropriate balance of subjects within a 
program. 1 



j ' ._ * , • . ___ , _ - _ , ________ ■__ - < 

The artjc;u lotion process will Involve consultation with a 

broadly ba|ed committee drawfi Trom institutions Involved in 

the del very* of adul t basic education . , the" thrie ABE ^ 

curri cul urn ^ui des produced to date will -b\, ah Important pkm 

of the 'working papers 1 of the committee. It 1s expected 

that this activity will, among other benefits, improve 

___'_' - ' _ ■ - f - 

transf erabi Ti ty of ABE students between institutions. 

Meanwhile, this guide is being distributed as a 'Response^ ; 

Draft 1 . Thfs step in the curriculum development process 

provides further opportunity for practitioners to examine,* 

r 4 _ J - - * - . 

discuss, and comment onf this major area of a^iilt learrling. 

Written comments and suggest i ohs • shoul d be sent,, either on 
the sheet at the end of this book, or separately, to: 

Co-ord1 nator , Adult Baste Education • 1 

Continuing Education Division 
Post-Secondary Department 
; Ministry of Education 

Pari iamen't Bui 1 dings -- 
Victoria, .B.C. V8V 2M4^ :by March 31 , 1984 . , 

• : v • * - - * 

It is the hope of the Ministry of Education that instructors, 

administrators, and represen tat1 vk^groups wiTl take this 

opportunity^to prov1|*e the 1 responseVf ^om the f i el d' that x 

will -improve the effectiveness ar^d g|e of this document. 

Ron Far i s 

.Executi ve - Di rector 
Continuing Education Division 



PURPOSES' OF THE GUIDE 



Thl5**|ju1de has "tHree specjf'i^ purposes. The first, is to define a 
. cpntgljjporary perspective , pnX|c i jehce education,, in A6E programs , 

■ * e ne 



whi ch\ embraces not only the nece rit trends in science education 
general ly , but also the major goal s fb f ABE students. 

The second purpose is to present a flexible structure for course , 
desi gn / w h i ct\ can acc ommodate the following: > fc : ! ~~ 

* selection and adaptation of s-ci erice curri cul urn so that it; is 
appropriate to adult interest "and heed; 

* organization of science topics i n to 'manageabl e units of study 
for instruction and evaluation; i 

: _ ____ • 

* an appropriate balance of emphasis- bh skills and processes of 
science, knowl edge o of substantive i n f orm>t i bh , understand i ng 
of xey ideas and- their a p p 1 i c a t i o rj^ de vel ojmeht of critical 

^thinking about issues of science in the context of society; 

•* learning individually, co-operatively, or ' i ri a larger group; 

* a on-campjjs instruction, outreach classes, or in a d i stance 
- l^arrii rig mode ; 

* potential for use with various .texts and other resources, which 
might be changed from time to time without major expense or 
other problem (e.g.* not keyed exclusively to brie te*t) .; 



The third purpose i s , to prov i de yflmi nostra tors , co-or^i nators , arid 
i nstrijc tor s with a framework tfrat may assist them to: 



★ 
★ 
★ 
★ 



co-ordinate courses within ari i risti tvtibri ; ^ 
articulate courses among i n s t i t u t i o n A i n the province; 
assess and certify levels of student **ac h i <pv erne rit ; 
define curricirj Urn development neecfs ; ) 
^define professional development rieeds. > : 



It should be noted that it is not the purpose *of this guide to 
articulate course titles, level s, or standard s , but rather to 
provide a basic resource' for tho»se wh* may become .. i nyol ved in 
a procjes s . v - .* . 1 - ( 
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This curriculum is intended >for adult learners who have achieved a 
level of CQmpete nee 4 i n English and mathematics that is beyond 
ba'sic literacy and numeracy. The upper limit of the curriculum" 
range rj may generally be taken as secondary :sehool com pi et i on or 
equivalent. M 9 

Current titles of courses withim this range inclube ABE'/B-TSD 
levels" 2, 3,' and 4, Col lege Foundations or College Preparatory 
Science, Science 9/10, arid Riology 11/12, Chemistry 11/12, Physics 
11/12 , Earth Sp i en ce 11', and freol ogy 12 in the, adult secondary 
school program. ; - ; • ; 

_. ". . . s _ . :* 

The primary approach of this guide, however* is to 4jefine^a 
curriculum for 1 * a wide clientele of adul t 1 earners who want to 
improve' their knowledge, ^Icills; and understanding in science. 



Thus, with a f ew ^excepti ons, grade levels and conventional course 
titles have hot been referred to in this guide. Instead, the 
instructional units have been selected and designed to provide the 
1 bui 1 ding bl ocks 1 for courses arid programs appropriate to the 
goals of xhis science curriculum: 1 ^ 

/ • • .. ; ' •' ' . ■ ■■ : ..v 

.* Sctence for the . I ndi vi dual , 

* Science for Career Preparation, * 
. ; * Science'^for Employment, ^ : ; 

* Science for the Citizen. 4 . * >' . 



.OVERVIEW OF CURRICULUM GOALS AND INSTRUCTIONAL Ul 

, * t \ - • 

■ r v < I 

The c urrjculum goals and sampl e i rts tructi dnal uriiis wiere 
established by the curriculum development team on the bat^i^/of : 

/ .* a ; survey" of the current) state and future need! in ABE Science 
( summarised as 'Perspective oh ABE Science 1 in Part 2 8f this 
gui de j , i 



* d i r ec t i on's from a f i el d-ba sed , -provincial adv i sory c o mm i t tee ; 

* consultation wi.th a field review panel of *ABE science * 
instructors; . ■ . • 

* current trends in sc i ence educ a ti on . 

Th-e sampl e i ns true ti onal uni ts _ are ca tegbri zed .as 
Fundamental , I n te rmed i ate , or Advanced. 

Fundamental units are those that provide a basic 

foundation for further science 1 earni ng*. and *N - 

probably s.hould be included in any science course. 

- . ..: : ^ 

Intermediate units are those that requi re 

little or no previous science background and pre divided 

into General, Biol ogy , Chemistry, arid Physics groups. 

c 

Advanced units are those generally requiring some 
previous science background and are often desi gned to fol how 
i ntermediate uni ts : r They are divided into General , B i o 1 o gjy , 
Chemi s try , Physics, and Earth Science groups. 

Eaeh sample unit indicates suggestions for: i 

$ j » 

Topi cs, " <y 

Purpose (of the Unit), : 
Required Background, 

Key Ideas, : 
• Sample Learning Objectives, " 
Samplf teaming Activities, 
Resou rces . 

Part 2 of this guide recommends ways in which the instructional 
units may be selected and grouped in order to meet the ci/rric ul urn 
and learner goals. ' - 

The sample units themselves are contained fn Parts 3 „ 4, and 5. 
It should be emphasized that these : are sampl e , or proto type 
instructional units. Instructors and i ns ti tuti ons are e ncQjn raged 
to develop and arti cul ate other units that would f i t t^general 
framework of this curriculum guide. 
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curr i eutuM eeAts 

The four goal s presented in this sec ti on are seen as_ having e 
i mpor tance^ f or curri cul um planning. . However j the re 1 ati ve 
emphasis on each goal wi 1 1" varyVwi thin courses ; depending on the 
educational objectives of learners. For each goal , a number of 
illustrative learning opportunities are listed. 1 — 

GOAL A: Science for the individual 

Empower adulis with theknewledge'and ability to use sc i erice for 
improving their personal and f ami 1 y lives and for coping with the 
technology of modern soeiety. / 

Opportunities, for example, should be. provided to: /. 

develop the abilities needed to be an effective consumer and 
to maintain personal and family health; 

develop the ability to use science in making everyday 
decisions and solving everyday problems; 

use scientific knowledge and skills to -help clarify personal 
values and beliefs; 

GOAL B: Science for Career Preparation 

Provide adults who may plan vocational and career education 
related to science or technology with the appropriate knowledge, 
skills, and orientation. ; 

Opportunities, for example, should be provided to: 

- understand the relationships between the* various disciplines 
of science, and between science and other fields bj 

knowl edge f / . > ' 

study and, where possible, apply the maj or . concepts * and 
principles of science; </' v 

develop the skills necessary for laboratory experiments, and 
^ for the' safe handling of equipment and material si- 
ft , - *_, 

- develop understanding of these basic processes of science- 

** -j 

observing formulating hypothese^/ 

c 1 a s s i f y i n g designing & setting up ex pep men ts 

defining controlling variables 

jrLferfing 4 ' t interpreting data _ 

i n tegfkti ng * communi eating resul ts 

predicting. applying knowledge , 
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GOAt 6: Science. -for Employment * \ /* 

. --f-- ----- * _^ 

Prov ide adul ts wi th jthe know! edge ,_ ski^l Is , and understanding th| t 
will enhance their r^les as employees or em pi oyer s , whatever their 
occ u pa t i o n ; / - ^ 

" ^ _ _ 

Opportunities, -for example, should be provided to: 



study and apply fundamental principl-es of science and 
technology that increase the productive power, safety, and 
satisfaction of the worker; * ^ 



- ' evauate practical applications of science and technology in 
the workplace; 

. exami ne typical problems faced by producers of goods and 
services, and the contributions offered by science for problem 
solutions; • N 

increase awareness of the maViy possible roles and jobs, 
available in science and technology, and of the contributions 
persons in such jobs can make to society. 

GOAL D: Science for the Citizen 

Provide adul ts in their roles as citizens^ anfl community members 
with the background they need to understand societal issues 
related to science and technology. 




Opportunities, for example; should be provided to 



evaluate information and opinions oh science and technology 
issues in order to judge the consistency of arguments 
presented; recognize stereotypes, cliches; bias, and emotional 
f ac tor s ; identify essential; relevant; and verifiable data; 
judge the validity of conclusions; assess alternate solutions 
to probl ems ; ; - 

study the impaet of technological change on society; 

examine various aspects of environmental issues; 



obtain a basic understanding of scientific and technological 
principles that will enable a person to understand s^ei etal 
and environmental issues. j . 
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PERSPECTIVE ON ABE SCIENCE 



Science represents a major component of most Adult Basic Education 
programs in the col 1 eges , school di s tricts * and iris ti tut es of 
British Columbia^ Courses are offered ,at central campuses, at 
i so la ted satellites, and through, di stance learning. They are 
often ayailableboth day and night, and f or^o th — Rj 1 1 - time, or 
part- ti me 1 earners . Instruction may be by conventional , classroom 
l ecture'/ l aboratory methods , by i ndi vi dual i zed tutbriitg, in 
learning centres by a self-paced, modular method, or by these and 
other methods in combination. 

While a> review of current course offerings in ABE Science reveal ed 
thi s di versi ty , it al so discovered a need for def i rii ti on arid 
e 1 a r i f i ca t i on_o f the common .ground in < the curriculum. A r ecu r rent 
theme voiced by practitioners was the need for a clearly defined, 
province-wide curriculum that would provide guidance in 
di scussi ons and deci si on s about course content , standards, 
certi f i cation; _ transfer of student c redi t / a N nd general program 
articulation and c o - o r d i o a t i 6 n . 

In its investigations into the current state arid f u tu re* needs of 
ABE Science, the curriculum development team was able tp- draw on 
the experience and advice of three groups of practitioners. A 
broadly based advisory committee included representatives from 
colleges, school districts, and both the Post-Secondary arid 
School s departments of the Mini stry of Education. The advisory 
eommi t tee p rov i ded p ro j ec t guidelines arid reviewed major drafts. 
Afield review panel drawn from six different i ri sti tut i oris 
prov i ded spec i fi c feedback on cu rri cut urn content arid arrangement . 
(The membership of these groups is shown in the Acknowl edgments 
section of this guide) . Also yal u abl e "were the suggestions of 
participants in an instructors workshop held in co-operation with 
the Adult Basic Education Association of British Columbia' in 
March, 1983. 

The present emphasis of science in the adult baste education 
program tends to be based on one or more of these concepts: 

* Science as a pre- vocational study, a concept with historic 
roots in the former B . 6 . vocational schools; 

* Science as academi c upgradi ng , either as an extension of 
secondary school science, or as preparation for university 
credit 6 arid career program science; 

~» .. ■ A 
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>cience as general ecjuca ti on 
broader* 1 ess defined goal s- 
scienti f 1c 1 i teraey . 



, a more_recent emphasis 

such as environmental awareness and 



Along* with this* background of the varying aims of the eurrenf ABE 
Science curriculum, thl development team also found useful ah 
approach recently outlined in a working paper on curriculum 
development in ABE (B.C.. Ministry of Education, 
analyzes adult learning needs in the context of 
r 6 1 e s . 

' / I 
These are the roles defined foir thfcj* purpose .of curriculum 

development and design. 



1983)'. The model 
si x societal 



Fsimi 1 y Member 

Ch ns umer 

Commu ni fey M^mtoer 

Ci ti zen 

Worker 

Learner/, 
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In each of the^| life roles, adults continual Ty face a range of 
developmental task s , often looking to the. eduea ti on systems for 
learning opportunities. Their expressed learning heeds reflect 
riot only their own i n teres ts ; bat also the changing expectations 
of society. + 

The role of 'learner is particularly critical. . It may serve as af 
adjunct to one of the other roles; moreover, it may also set the 
context for an individual's fundamental desi re for personal growth 
and intellectual development independently of other social role 
expec tati ons :*> - K a ' 



For tfe purpose of the ABE 



practical to consolidate the 
which they appear in Part 1. 



Sc ience 

curri cul um 



C u r r i cul um 
goal s 



_Gui_de , i t was 
into the form 



f ou nd 
in 



Goal A: Science for the Individual (family member and 
consumer rol es ) * 

Goal B: Science for Career Preparation (worker and 
1 earner roles) 

Goal C: Science for Employment (worker role) 

Goal D: Science for the Citizen (citizen and community 
member roles) . - 




/ 



"> 19, 



/ 

_ . " j. ~ ■ ; ^ 

P'ract i t i brier s f ami 1 i ar, wi th other ABE subj ec t areas (w i ] 1 bb^sgYve 
similarities b<|£weeri the appl i cat i on of- the* ' sbc i al role 1 model 
here, dtfid i ry the ' ABE Ma them at i c s - Cur r i cujHTm Guide atfd, tESLj 
Engl i sh fbrWork 'IB.C. Ministry of Educ|t i dn f 1983 , 198FT 

Proceeding from these, goal statements , there'are still an -infinite 
number of ways an afault science curricul um_ mi g h t be organized. 
The present draft purMculuiri is p r o p o s^iL-a^ a workable blerid of 
the f ol 1 owi'ng features: . ■ - : 

*. . i \ ' - 

* A middle ground between the subject-centered, diseipline- 
brierited curricul urn, \arid the x p e r i erfi>e-~cje n t r e d curriculum; 

* An integrated curricul urn with emphasis on 'key ideas 1 an<f ' s 
themes ; , ' 

* - i 

* A recognition of the growing need to relate science and 
technology to th« everyday concerns of the adu.1t as. a member of 
both a local and a world community; 

- - - I s 

* A potential for adap tati or) of the i n struct i onal units to a 
variety of delivery met had^ , as well as to a range^pf 
approaches, arid philosophies of science educators; 

* A form of curriculum organization that is \readily accessible 
and^ under standabl e to the majority of science instructors who 
are accustomed to finding science topics listed under the long- 
established headings of Biology, Chemistry, Physics, arid Earth 
Sciences. ^ 

The general orientation of this guide .was also strongly influenced 
by a number of recent publications of science educators m tanatla 
arid the United States. The- most, notable a re>-"aKsgrbup_ of 
monographs of the Science Council of Canada (1979, 1980, 1983), a 
special report of the (U.S.) Nat i onal Sci eric e Teachers ' 
Association (1981), and , not^ least, the new i n tegrated curriculum 
fqr Junior Secondary Sc fence in the B.C. school system. (B.C. ; 
Ministry of Education, 1982). These publications are listed i n 
Part 7 a# \ this guide,- the Profess i brial Reference section. 

'In summary, ^ tfi s the aim of th v>s guide to *recogrii ze. arid res 



to the variety «qf adult motives for learning about science, to 



hS 9' 
for 



ref 1 ec t-, the trends ^af— comtenrtpor a ry ^science education while 
preserving the tr a d i t i o ni^^p o t s of* ABE science teach i ng, •arid to 

P 

o 

) 



provide an ad-apt able model ■ €&r use in the chahgithg Canadian arid 
world sooiiety of the 1 98JD s f . < y - 
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DESIGN OF PROGRAMS AND COURSES 

.... > ' ' :. 

This section describes a step-by-step approach to planning an % ABE 
Science course {%r program, of courses*) using ke¥^arts of the 
curriculum giride. In this p/ocess, i nfQ*rmati off about students and- 
-instructional resources is taken i rttd 7 acc^in t a>' £elect&d units of 
: s t u dy §re arranged into c jj u r s e s ■ It is expected that i nstruc tors^ 
and departments will modify the planning steps trJT^ui't thei r > 1 oca^ 
needs . - ' ' v 

• • • • . .s- " . 

Step 1: Become) Famtltar with tyie Guide 

/ f ^ : , * 

Of particular value will bel jthe sections entitled \The Plan of 
This Book 1 , 'Perspective on* ABE Science', 1 Overvi ew of Curriculum 
Goals and Instructi onal^Uni ts ' , and the 'List:of Sample Baits'* 
It wo^ld.be worthwhiT% to skim the Fundamental, Intermediate , and 
|tdvanced Units and perhaps read one or two units in mbrg ^detail to 

understand the way in which the Unit outlines have been 

^ i \ |- 

organized- ft 

/ 



The 



Step 2: Identify Student Goals and Reeds x ^ ' 

<^>nsider the main groups of students represented in your ABE 
program. What are the/r personal- or social goals*and nee^s? 
section ^n curriculum goals may be useful at this pdirit, as it 
identifies four general directions for science courses: science 
for the individual, for career preparation, for employment, and 
for the citizen. Thus, a typical ABE student population may' 
include, (a) one group of people .interested in learning about 
sp^ience for personal interest, ( b) other groups requiring seienee 
knowledge and skills in preparation for further vocational or 
career training (including college or university), Le j , another 
group seeking basfvt sciefltWic understand ng for their work , and 
(d) yet another group whose goals are. less 'defined but who seek 

nr - - — - - - - - - . . - - 

some type of upgrading certificate at a Grade 10 or 12 levels 



. - - - I 

y Each group, will have certain specific heeds, but often there will. 
» be requirements common to more ttfan one.* N 



Ste Analyse tbcal Resources a 



and Constraints 



r 



These resources and constraints may be grouped generally under the 
headings (of personnel , physical", financial, 1 



r 



and time.' 



j+. Personnel : £on.s1 der t*e- prof essi brial background, experience , and 
' JJL$. er ? st of the instructor^ s ). ^>.w might these be supplemented or 
supported?. Other, resource' peopl e may be available, for example, 
'* " ; .. 1 h institution or "trom the community. 



Physical : Appraise the exj siting supply «&f textbooks , equipmerr 
la^borato^ry f aci 1 i.ti es.,, and other physi cal^- resources . .Identify 



✓ 



♦ ltatal community resources/, including libraries, parks, hospital's, 



1 



t neru stria! laboratori 



and |nat*ural e rtv i fori merits : 



Fin; 



Capital and operational budgets will establish limits 
on the iJtrr.chase of textbooks*, equipment, materials, as well as the 
expenses of field trips, film rentals, arid honoraria for- j 
speakers. " ~ * r 



Time: Either in the form ibf i.ristfue tor* preparati on or 
professional development, time may be a limiting factor to 
development. On the other hand, if the present curriculum 
general ly meets provincial gui del i nes , only a small amount 
reorganization may be required. New units may bemadded ^r 
ex i st i rig urii t s improved as resources pxermit. ) 

;tep 4 :/5eterm1 he the Science Courses to be Offend 



eo u r se 



of 



ERLC 



This, decision will probably be made at the d e^ rtmVrft. or 
institutional ^evel . The purpose and brQjrd^eont^nt of each course 
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v should be identified, along with course prerequisites arid required 

V ) ; course sequences. Articulation of courses within and outsi de- the 
^ .institution should be clearly defined. • ; 

Jtep 5: Establish the Number aad Type' of Units in Each Course 

i t : .- * ; * • * 

^ . Th^s decisibn too, will probably beiah institutional one. The 

sample units outlined in this curriculum gui 'de are designed to be 
* 4 ' f 1 exi bfe i n' terms of length and depth of treatment. Thfey may. be; ' 
*■ adapted fir use in variously titled, courses such as ABE Level 3, 
Level 4 ,' Science 10, GED Science, Biology fp/12, ^Chemistry 11/12 , 
Physics\ 11/12 , or Col 1 ege .Preparatory . Mo st courses would 
p rob ably consist of one or more fundamental Unit(s) and a s elected 
numhpr of Intermediate or Advanced Un^t^s . , 

/ • % : , • / 

Step 6: Select the Course Units and Identify Instructional^ v 
Resources and Evaluation Standards i 

There are many ways that the sample Units developed for this gui de 
•might be combined into courses for groups of students, Or even ro> 
individuals. It'is expected that institutions may modify and add 
to the range of units th^t has been presented. „ 

r " instructional resources will also'vary locally. Evaluation 

'procedures and standards should be equally clear to instructors - 
^ and students (see also Part 6 of this guide). This section 

concludes with a number of representative course designs, applying 
course titles commonly i/ u-i'e in the province at the time of 7 
writing: 
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) •' REPRESENTATIVE COURSE DESIGNS 

* - - • 

bevel 3 Bourse with General Sci encfc; Emphasl s 

/ 

This course in intended %v 




for students seek? hg a Grade 10 certificate or ABE, Level 3 
c e"Kt i f h c a t e ; 

■ ■ > • \ 

preparation for the G. E ex^mi na^on ^ busi ness 
occupations, or a general know! edge or sci ence for personal 
interest. 



\ , * ; 

Unit Selection- 

As indicated in Design of Programs and. Courses , Step 5, the 
decision regarding the number and type^ of units for each course 
will probably be ah^Thi^ti tuti onal one. -H6.wev.er, the , f ol 1 owing ' 
sel ecrtp on suggestions may* be of bel-p to instructors. » 

X ' - ^F-undamen t a^i^Jni ts { 

y- " ~ v " — ^ 

Three of , the ] four*, .fundamental', unrts are sugge s ted 3 f#r this 
c b u rse. 

--- -- » - • . 

* Skills and Processes of Sc i ence ? _ ■* 



Science an^j Technology (could .be effective as final - unit of 
course) * 



* ": Computer Literacy 
★ 



Intermediate Unlets 



Choose fiive to seven units from the General Science and Biology 
groups, k.n c 1 u d i n g Consumer Chemistry oV Astronomy. ^ 



Advanced Units 



One unit might be included, depending on the goal, ba^gnfrtind , ...and 
ability of the student(sf£^> Unit prerequisites, should 5e noted. 
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% ; v A bevel 3 Course with bife* Seierice Emphasis \ 

This course Is inte-nded for: - - 

--.* ' students with future : goals i,n health and human .servi ce 

. 'fields, who may or may not plan to take more advanced Science 
courses.. ' y 

- tihi t Sel ectlon 

^ *_ _ ■_ _•_ _ \ 

T*e f ol Towi ng units are suggested for this course. 
** 

Fundamental U nits 

Three of the fundamental units are suggested.. 

■ * 

i 

* Skills and Processes of Seience 

4 

* Computer biieraey 
. *' Science and Technology (could be effective, as final unit of 

course) 



I ritermedi ate Units 

Choose five to seven from the following list. 

* The Cell: Basic Unit of bife 

* Chemistry: Introduction 

* * C 1 "a s s i f i c a t i 6 n a n d B i v e r s i ty of bife 

* Disease 

* Drugs and Their Use - / 

* Ecology ^ 

* Food a"nd Nutrition J Nv 

* Human Bi ol ogy j 

* Hui!i^jT_D^_eloj^^ and Behavior 

* individual Disabilities 

* Reactions .and Equations 
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A tevil 3 Course with Physical Science Emphasis 



this course is- intended for: 



\ 



* s tuden ts. wi th future goals in technical areas, who; may or may 
hot plan to take more advanced courses . 

Unit Selection 



The following units are suggested for this course 



Fundamental Urii ts 

All four fundamental units^are recommended. 
• J • \ 

___ 

* Skills and Processes of Science 

* Computer Literacy 

* Properties of Materials and Atomic Structure 

* Science and Technol ogy (final unit) 



Ihfi 



3t 



ermediate Uhi ts : 



Choose four to six units from the following list 



★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 
★ 



Astronomy 

Chemistry : I n t r o d u c,t i o n 
Earth Science 
EC dl ogy 

El ectric Ci rcui ts 
Energy 

Environmental Control 
Eriv i ronmental and Waste Management 
Reactions and Equations 
Si mpl e Machi nes : 
Soil C hem i s try 
Waves: Light and Sound 
Wo.rk i Home, and Recreational Safety 
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> A Level 4 Course With General 5 c Hnce Empha s * $ 
This course is intended for: 

* students who are studying sc ien c e. for Personal 1nter es t or 

* students who may require a ^bade 12 Eq u1 Val e ncy (GED* 
Certificate. " ; 

Unit Selection r 

The following units or prerequi si te knowledge are suggested . 
Fundamental 4LruJ^ - 

-Select the following two units un les s the s tu de n t has equ 1v aient 
prerequisite knowledge. ' . ■ % " 4 



* Skills and Processes of ^ 1e hce 

* Computer Literacy 



Intermediate * 

. ". ; ,/ : . , ■ ... ... ' • ' . 

Students ' should satisfy prerequJ *i te s for a dv an Ce d uni ts; 
alternatively, choose two units n ot already s tudied. . 

• , * * ' ~ r ' • 

Advanced : 

Choose foSr to six ufii ts, form t h U list. 

» ■ ♦ — 

* Contemporary Issues i n Sc*i en c e .■ 
*• Earth Resources ; 

* Historical Geol ogy - * 
«* Human Growth and Rfepr bduct 1 

*v Human Inheritance 
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AJLefcel 4 Course with Life Science Emphasis 

"Tills course i s\> i h tended fbr: : 

* students with future plans in health or human service fields 
requiring Grade 12 or equivalent. 

- ' ' -, I 

Unit Selection 

The following Units or prerequisite knowledge are suggested for 
th is course. 

Fundamental Units 

Select the following two ur^ts unless the student has equivalent 
prerequisite knowledge. ^ 

* Skills and Processes of Science 

* Computer Literacy . • "L 

Intermediate and Advanced Uni ts : 

- — — ■ • — r- • 

Select six to eight Units from the following list. ; 
( I n termedi ate) - 

* The Cell: Basic Unit erf Life 

*. Classification and Diversity of Life 

* Environmental Control 

* Reactions and Equations 

_ * 

(Advanced) 

* Acids, Bases, and Salts 

* Biqchemi stry 

* Body Systems . 1 . : Movement and Control 

** Body Systems 2: Internal Processes " ,„ ' : 

* Contemporary Issues in S,cience : 

* Human Growth and Reproduction * * '• 

* Human I nheri tance 

* Oxidation and Reduction 

* Plant Systems and Functions " 

* Plant and Animal Diseases : 

* Solutions 
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A Level 4 Course with Physical Science Emphasis 
This course is intended for: . , 

■ _ 1_ _ A - ---- . . ' t 

* students with future pi ans i n technical f i el ds requi rrrig 
Grade i2 or equivalent. * • 

Unit Selection 4 

The following units or prerequisite knowledge/are suggested for 
th i s course. ^ 

Fundamental Uni ts 

Select the following three units unless the student has equivalent 

prerequisite knowledge. 
* 

* Skills and Processes of Science 

* Properties of Materials and Atomic Stricture 

* _y Computer Literacy 

^ '\ '- • 

Intermedi ate and Advanced UyLt-S-:- ; 

Select five to eight units T^om the following list. 
( Intermedi ate) f Jf + 

* z Electric Circuits 

* Energy _ & 

* Reactions, and Equations 

* Si mpl e Machine? 

* Soil Chemistry << 
(Advanced) 

*L Acids* Bases, and Sal ts 

* ; Contemporary Issues in Science 

* El ect ro--magneti sm 
*. Historical I or Physical Geology 

* ^Mac^ahic^and' Mqjti^ri . ' . : 

Hucl ear s#hemi stry , 

* Oxi dati 6rT and Reduction 

* Sol uttons 
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Elcol ogy 
pi yersi ty 
% vol I utl oh 
Option \ 



Skills and Processes of Science 
Computer L i teracy 

Ecol ogy 

Environmental Control 
^ Erivi ronmental and 'Waste Mafia'gement 
Energy 

Classification and Diversity of Life 
Plant Systems and Functions 
Bi ochemi stry 

Contemporary Issues in Science 



Biology 12 (Schools) 

Phy si ol ogy 

Gel lular Biology 

Evolution 

Option 



Biology 12 (ABE) 

The Cell; Basic Unit of Li fe * 

Body Systems 1 : Movement and Control 

Body Systems Z: Internal P rocesses 

Human inheritance 

Huma n Growth and Reproduc t i on 

B i ochemi stry 

Contemporary Issues in Science 
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Chemi stt-y 11/12 Course Comparisons 
Chemistry 11 ( School sh 



Sdentl fie Method, y *. 
De sc r i pti on of Matter _ % 
CI asslf icatl orfT of .Matter 
A Theory of Matter 
Mbl e* Concept ( 

Electrical Nrture of Matter 
Perl bdi c_Tabi_e. 
Nuclear Chemistry, 



Chemis try 11 (ABE) 




Skills and Processes of Science 
Properties of Material s 
emlstry: I ntroduc ti on 
eactiohs^fid Equations 
Energy 
Nuclear. Chemi stry -z 

Options ^ 

— 7 1 
Consumer Chemi stry 

Soil Chemi stry 

Bi ochemi stry 

Contemporary^ Issues 1h 

Science ' < 



Chemistry 12 (School^) 

Oxidati on and Red.uQti on 
Chemical Energetics and 

Equi 1 1 br1 urn .__ 
Acids, Bases, Salts in Water 

Options 

~~ : ' • ' & 

Structure and Bonding 
Modern Methods of Chemical 
Analysis 



■,ry 12 (ABE) 



Oxidation and Reduction 
vAcids, Bases and Salts 
f Sol u ti bhs 



Bi ochemi stry - / 

Earth Tlesburces . 
Environmental and Waste Management 
Sq1 1 Chemi stry 

Con temporary $1 s sues 1n SAlencp 
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Physics 11NL2 Cour*^ Comparisons 



Physii 



( School s) 



Motion j-h One Dimension 

Kinematics 

by nam i es 
Spec i al Rel ati vity 



Mec h an i cal Energy 
Heat Energy 
Electical Energy 
Nucl ear Energy 

Wave Phenomena. 
Quantum Theory of 
Atomics Structure 



Physics 11 (ABE J 
— " * » 

Mechanics and fiction 
El ec tri c Ci rc ui ts ; 

Nuclear Chemistry, 
Wave s^ Li ght 'and Sound 
Si mpl e Mac hi nes 
Astronomy '_ 

Contemporary I s sues in 
Sc i ence - 



Options 

Appl i ed Optics 
Sound 

Human Body Phy.sies 
Jnergy t . 

; Particle Posies 
Astrophysics 

Physics 12 '( School s) 

Vectors 
0 Motion in Two "Dimensions 
Universal Gravi tati ort 
Charges and Currents 
Electromagnetistf 



Options 



Eleetroriicsv 

Quantum Physics 

Fluid Dy nami c s 

Kinetic Theory Gases 

Bi ophy si c"s 

Geophys i cs 



(ABE) 



El eetromagneti sm 
Mechanics and Motion 



Physi cal Geol ogy 
Contemporary Issues in 
Se i ence 




DEFINITION, EXPLANATION, AND INDEX OF UNITS 



Def 1 nl tl on a 

Fundamental units are those that provide a basic foundation for 
* further science learning and probably should he included in any 
science' e v pu?se. * 

" \ : ■ 

Explanation • 

V. ' • 

. Each sample unit contains information listed under these / 
headings: 

' > - - ■■ 

Topics, ; ^ 

5 V Purpose (of t>h unit) , 

"jPC' Required Background, 
, ^ Key Ideas , 

_ _ __ & * • 

Sample Learning Objectives, 

tfearning Activities, . , 

Resources • * 

• *v ' - < 

Instructors should note that the number of activities related to 
brie objective may vary. Neither the substance nor the order of 
the activities should be considered prescriptive; rather, 
instructor^ are encouraged to determine the selection and / 
organization of activities according to the goals o^the I * 
1 earners / v 

Index 

Skills and Processe's of -Science ....... , .-,.<.- 33 

Computer Literacy ^. . . . . . .v.. 38 

Properties of Materials and Atomic Structure 44 

Science and Technology ...... . 49 
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. .. SKILJ.S AND PROCESSES OF SCIENCE 

■ : ' p 

Topics 

* What is Science? * \ ^ 

Methods Used by Scientists f 

Mea suremerit " * * 

- -- - f J - - ' ------- 

Lab Orientation - Safety Procedures and Lab Ski 1 1 s x 



ft 



'% . ..... 

\ Purpose -v ' * ; > ^ 

- The purpose of this unit is to provi d§. students with the 

f i^n(ftme"nta-1 skills and k nowl edge, of p roc-esses they will require 

^before studying intermediate or advanced f uni ts in ABE Sci ence . 
For* example, students will learn to use several observational 
tools ovf science; to acquire a k nowl edge of ways ~%~6 organi ze 
observa ti ons and draw concl usi ons ; to be able to make hypotheses 
ands^to communicate information.- 



In addi ti on , the unit will emphasize these jipi^ts.^ 

1. Labs can be used^ to demonstrate an i dea or ( concept , or to J 
i investigate some phenomeno n in a scientific manner. 

* , ) 

2. Information may be handled in numerous ways on^^it has been 
collected: - * 

_\ __ > 

^. " The International System of Units (SI) i>s *the recognized 
system of measurement USed in' scientific studies. 

> * " • ■ * « s 

Required Background - ^ 

• ' 

None. 
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Key Ideas * 

• ■ . ._ • Vt . • ... 

* The scientific process includes knowledge of and ability to 
use manipulative processes, integrative processes , and safety 
procedures . 

* The standard laboratory procedure consists of five basic 
steps, which could be further subdij^fded at the discretion of 
the i instructor : 

1. stating the question or formulating a hypothesis; 

2. plannin<P^nd organizing the experiment; 

3. conducting or tarrying out the experiment^ i . e . > doi ngt 
seeing, adjusting and controlling variables, and recorni ng 
observations; ^ \ 

4. concluding or summing up, i . e . der i vi ng ari 'answer from an 
experiment and predicting or going beyond the conclusions; 

5. Communicating results (including Sulpport or rejection of 
hypothesis), and thereby increasing scientific knowledge. 

* These" steps may be repeated when the results of a completed - 
experiment indicate that further investigations are 
necessary. 

* Methods- of organizing data, include listing/ graphing, 

. _ w 

tabulating, classifying, arid estimating. 

* The SI system is used' in science. 

______ \ 

* Accuracy in measuring and recording scientific data is 
essential in lab work, as well as an understanding of one's 
least accurate measurement. 
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SAMPLE LEARNING OBJECTIVES 



LEARNING ACTI V HIES 



Learning opportfrqi ties should 
be set up to enable students 
to accomplish the \fol lowing \ 
ob j ec ti ves . 

1. Approach lab t^sfcs with an 
open mind, aryft explain how 
similar procedures may be 
applied to the solution of 

^ other questions outside the 
lab. 



Investigate and learn the 
integrative process of 
science, which includes: 

data interpretation, 
f ormal at i bri of 1 

hypotheses , 
. control of variables j 
experimehtatirOry, 
drawing conclusions 
going beyond 

conclusions 
commu n i eating 



. th f 



Organize observa t i ons so 
that regularities may be 
discovered through 
manipulative processes .such 
as: listing, graphing,' 
tabulating, classifying, 
and estimating. 

Demonstrate ability to 
record, and communicate 
information accurately with 
the S I system. 





Compl et% a number of 
aeti vities using the SI 
system, to measure and 
cal cul ate quantities such as 
length," mass, area, volume, 
density, and speed ; e.g., use 
correct SI units to determine 
the area of the classroom, 
counters, or tables; vol ume 
of aquaria, coffee cups, 
beakers, or teaspoons; 
he 1 ights of _ students^ hand- 
spa ns; or foot] engths ; 
diameter of coins or pencil s ; 
temperature of the classroom; 
distance from the earth to the 
su n . 

ot relevant data from the 
, bove , or similar activities 
that show a relationship or 
pattern in the data. This 
should increase awar f enes§ of 
alternate ways of viewing the 
same phenomena; e.g., mass vs. 
volume; di stance^vs. time ; 
height vs. foot length., 
Add i ti b rial acti vi ties may be 
found in Dean , Operations of 
Sc i ence , e s p e c i al 1 y : 



Acti vi ty 
Acti vi ty 
Ac t i vi ty 
Ac t i v i ty 



7 Mea surement , 

11 Functions, 

A Classification 

5 Balancing. 



Perform several simple 
experiments using the standard 
lab procedure to test a 
hypothesi s , i.e., a "elosed- 
type 1 ' lab that answers a 
specific question through 
experimentation and ctoes not 
lead to further investigation. 
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SAMPLE LEARNING OBdECTI VES 



5. Practice safety rules in 
the 1 aboratory ; and use the 
correct safety procedures 
when ha ndl Ing 1 aboratory 
equipment or hazardous 
materials; [develop an 
attitude qfjpersonal. ; 
safety a oxi respect toward 
fello'w workers. 

6. Be open to integrating the 
ideas* of others into one\ 
understanding and at ti tu de 
about sc i^ence . 




LEARNING ACTIVITIES 



What happens to air when it is 
- heated?; Is black ink made from 

a single black dye or several 
v different dy e$? How does the 

temperature of water change as 

chemf cal s ar& added to it? How 

much air is in sand? 

Using ..labs and activities 
from P r i n c i pi es of 'Sc i ence 
or Operations of Sci enc~e 



(Activity 2 - Experimenting 
Activity 3 - Science): 

Complete a series of experi- 
ments on re 1 ate d topics , 

i .e. , : "open-type" labs that 
answer a specific question 
through experimentationbut 
|lso can lead to furttjerj 
investigation based o n^tffe 
re suits andcqnclusi ons . 
Ac ti v i ti es mi ght i nl cude 
f ormul ati on of new hypotheses , 
predictions or i nferences 
beyond the conclusions- . 

Use control and experimental^ 
groups to test the effect of a 
number of variables, e . g . , 
growth of bean seeds in 
different wavelengths qf V1>M 
spectrum, yc swi ng of -s^ p4ndV 
ul um by vary ing the 1 ength of 
string or the weights. See 
al so Operati^orLs of Sc i ence 
: ( Activity 1Z - Hook's and Gas 
Laws, Activity 13 - Ohm's 
Law) . 

Discuss ths roles of scient- 
ists in sotiety. Explain 
si tuati ons V^en a specific 
approach would be beneficial 
in solving problem's; and iden- 
tify other situations where a 
strictly sci enti f i.e approach 
would have limitations. 
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Resources > 

Texts - 

Heiiiller and others. Focus on Sci enx_e serines. 

Heimler and Neal . Pri nci pies of Science: Book A and 2 



Other Books 

Agnew, Neil McK., and Sandra W. Pyke . The Sci ence Game. : 
Engl ewood Cliffs, N.J.: Prentice-Hal 1 , 1969 . 

Aikenhead, Glen S . Science in Social tissues - Implications for 

Teac hi rig . Ottawa: Seienee Council of Canada, 1980. \ 

Dean, Geoffrey. Operation's of Science : Student'"* and Instructor's 
Gui des . Victoria, B^-€ . : Ministry of Education, 1979. 

Individual a zed^ Science Instructional System (ISIS). "The Ways Wor 
Learn" Module. Lexington, Mass.: Gi nn , *1 979 . ' 



Munby, Hugh. What i s Scienti £i_ e 
Co.unc i 1 of Canada , 1982 . "~ 



Ottawa : Sc i ence 
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Cole, K.C. "Beyond Measurement." Df 
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In science, measurement is usually a melns to an 



# "On Right and Wrong." Discover , 4, No. 9 (September: 
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Thomas, Lewis. "On Science and 'Science 
■_/ Science arid technology are defined. 



ff scover , 3, No. 1 
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COMPUTER LITERACY \, 

Topic's 

What is a Computer? 

Language and T'ermi hoi ogy of Computing 
I n troduc t1 on to Programmi ng 
Social Impact of Computers 

Purpose 

The unit is designed to raise awareness and develop understanding 
of computers , with emphasis on how computers operate , who uses 
them, ?nd on the effects this techno! ogM will have in the home, 
at work , and in education. y 

Required Background 
None. 

Key Ideas • 

o Computers are extremely fast and efficient at calculations 
and problem solving. ^ 

d Computers can handle a tremendous amount of information in a 
variety of ways that would take a person, years to ^accompl ish.. 

o Computers can only do what they are programmed to do. 

o As computers become more common in the home, at work and \x\ 
education, .they will provide people with access to increasing 
amounts of information. - 

o Computers will have a significant impact on our privacy and it 
may be necessary for society to establ ish safeguards over this 
f unc ti on . 
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LEARNING OBJECTIVES 



E x am i"h e arid discuss the 
ways in whi ch computers 
affect various aspects of 
everyday life, arid have 
broad implications for ' 
society. 



2 . Identify' parts of a 
computer system. 



3. Explain in simple terms how 
a computer system operates. 



4 . Identify specific uses for 
computers . J 



Discus* or debate top 1 '^ 
such a* : 

o way * In which comP u t^ rs 



aff ee t 



o,ur 



lives; 



employment opportunities 
for fnc^e with computer 
ski 11 *; 

com(f°n uses of 
c omP u ter s ; 

1 ega 1 arid social 
Implications of 
Inf Oration files °n 
people avail able t? 
Gov^ rr »ment and bus T n ess 
agencies across Ca n 5da; 



o any °^her S that miy-'f be 
s ug9 es ted by the c 1 a Ss . 



' 5 h ow 



- Do a ' 5 n °w and tel 1 1 . 
demorist ra ti o n ? preferably 

with an a ctual mi c rpc°mp uter 

1 af ge graohic 



and laf^ graphic 
il l ustr at io ns . 

Perform a v a r i e ty- of 54 lip] e 
exercises such as those 
detail e d in the Upborne 
Guide - 



- Identify dull, routine 

tasks, an ^ analyse ho* they 
light. bf better handled Dy 

C O IT I p ti it* r " 



rou ti ri e 



5 

i 
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LEARNING OBJECTIVES 

i 

5. petnons tra te knowledge of 
computer termi nol ogy 



LEARNING ACTIVITIES 



6. Understand the strategies 
arid necessary logic for 
developing a computer 
program . <- 



- Relate computer terms arid 
the vf meanings to comparable 
aspects of the 'human memory 
process . Thus, RQM (Read 
Only Memory) could" be 
rel a ted to a * per son ' s 
ability to store information 
such as the arithmetic 
"times table" over a long 
period of ti m e , and to 
access that information when 
-solving a problem in 
mathematics. \ 

+ One group of students. wri te 
out a detailed sequence of 
instructions for a simple 
common task such as 
"putting on a coat" or 
"tying shoelaces". Other 
groups 66 exac tl y what is 
wri t ten . Probl ems arid 
difficulties tha t ari se 
should give some irisi ghts 
into the care heeded to 
write a program for a 
compu ter . 



Do some simpl e. f 1 owcharti ng 
exerci ses us i rig the 
standard compu ter 
f 1 owe har t ^9 symbol s . 



• 3 • . ' s 



LEARNING OBJECTIVES 



LEARN 




ACTIVITIES 



The f bl 1 bwi rig learning objectives can only be accomplished if t 
students have access to a microcomputer. Reference is made to 
software available* for use : with the Apple Computer. However, 
nearly all microcomputers have introductory modules that will' 
serve the same purpose: 



7. Deve-1 op keyboard skills .and 
understand how the keys 
•control d iff e\re n t 
functions . 



Any microcomputer, wit+i 
demonstration disks e. g 
App 1 e II has such a 
demonstration disk 



Run some .simple programs 
on a computer using 
BASIC programming , w 
language. 



- Introductory word processing 
; software; i s avai 1 able _ for 
many m 1 *c r o.c o m p u t e r s . E.g. - 
App4^ ScY'eenwr i ter , 
Apple writer II, Magic 
Mi ndow.. 



10 



Write and execute a 
simple program using BASIC 
programming language. 

Demonstrate ability to use 
specific applications such 
as word processi ng : 



Study all example of a simple 
program. The instructional 
resources for this Unit 
i n c 1 u d e many suitable 
examples and exercises. 



Instructors unfamiliar with computer hardware 
computing - science instructor or microcomputer 
in setting up practical activities. 

Resources " 



may team 
operator 



up with a 
to assist 



Learning Materials 

Smith, Brian Reffiri. Usborne Suide to Computers . Burning ton, 
Ontario: Hayes Publ i s h i n g , 1981; 

This is an excellent workbook for students and instructors laid 
olit in a colourful , easy-to-understand formats The exercises 
are especially helpful in simplifying difficult concepts in 
mathematics and programming. 
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Textbooks" 



S.,_N. Turner and P. Purdek. ^_ 

Kn Introduction to the Appl e Microcomputer 
Instructors . Powell River: Mai as pi na College, 1981 



ibriji ri i ak 
Manual 



Mi c rocoropu iter Or i en tati on 
for 



This is 3j brief overview for the uninitiated of the Apple, its 
operation arid ^its uses. 



Furdek , Patricia. 
Sui tabl e f br_ Use 



Mi c rap om p^ter Coflrseware^ 
in Adul t Basi c Educati oh . 



Review of— S 



Na nai mo , ETC" 



Mai aspi na Col I ege - 9 19BZ. 



Thi s i s a good 



•eview of a limited range of software. It may 
provide a start\Wg point for deciding on software acquisition. 
Gaution is suggested aS there are several hundred v software 
publishers and orrly six publishers are reviewed in this resource 
book. 

Muir, Walter.. 
Victoria/ B 



Cbmputer Awareness: An Introduction F-CiX— Xeacii 
" Learning Assessment Branch and Curriculum 



DevflO o pmenl: B 
\ . 

This^s a 
education 



ranoh , Ministry of Education, 1983. 



overview of the elements of computer literal in 
It is excellent background reading fo r r instructors 




P o i r o t , 
Texas 



J ames L . 
Sterl i rig 



M i croc om puter Sy s tern s and 
Swift, 198U. 



) u s t i h , 



overview of the 
of a computer 
f 1 owcharti ng 



The first two chapters give a concise historical 
development of computers and the main components 
system. The last two chapters : handi e concepts of 
and BASIC programming. 

Rothman ,_ Stanley , and Charles Mossman. C omp u ters and Society 
Chicag|: Science Research Associates, 1976. 

issues 
is oh 

aspect of "control " by 
eaeh chapter provide 
and student . 

- r\ 



A standard textbook that covers many controversial 
related to this technology. There is specific em 
impact on society and on the whole 
computer. Exercises at the end of 
discussion ma teri a^^or 4 instructor 



the 
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Tilley, Peggy. Ifie Apple Microcomputer - .an I ri trbduc ti bri . Powell 
River, B C . ; Ma 1 a sp 1 na College, -1982. ' 

A simple, clear work book for the novice i nstructor usi rig Appl e 
computers. It covers the_ range of introductory level 
programming concepts, including many exercises. 

Videotape 

Now the Chips are Down 

Excellent video which traces the devel opmenjt of the micro-chip 
i n d u s t %y in California arid its impact on te c h no 1 o gy . Excellent 
examples arid discussions on current arid future effects on 
employment. 



4 



Software for "Harids-Ori" Application 

*^ Software acquisition will be determined by the available local 
access to computing hardware. It is strongly recommended that 
instructors work closely with colleges or school districts in 
their area who have access to computers to provide practical, 
"hands-on" experience for students. 

The following publishers offer a. wide range of computer software 
su i tab 1 e* for an ABE computer literacy unit. Because of the volume 
of material available, the instructor should seek guidance from 
kriowl edgeabl e computer specialists in the institution and the 
commurii ty . Whenever possible, the instructor should obtain a 
review of any new material intended for purchase and use. 

Bell arid Howell. Coursewares ffatal ogue (see particularly RMI 
Computer Literacy Series) . 

i 

Prent i ce- Hafl 1 . Introduction to Microcomputers, ( F i 1 m s t r i p / S 1 i d e s ) 
\ Tietting.to Know the Micros (Filmstrip/Slidesj 

dfcalArticles 




er/ Natalie. "The Electronic! Guinea Pig." Discover , 4, Mo 
_ ( September 1983 ), 76. - 

r , _ ■ ■ . J 

Schech ter , Bruce. "The Speed of the New Machines." Discover , 4 
No. 1 (January L983) ,32: j 

i - • ~^ i 4 

I 
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PROPERTIES *OF MATERIALS AND -ATOMIC STRUCTURE:' 

Topics 

Bonds and Ateiite: Strength, Deni sty , Phase 

Vibration of Atoms: Temperature 4 

Electron Structure of frtsms: Colour and Electricity 

Interaction of Electrons: Chemistry V , ■ 

Interaction of Nuclei: Fission and Fusion 

' ■ v* ■ 

Purpose \ ' - * 

The unit features a simple model of atomic structure and ways to 
relate this mod'el to basic properties" of materials. Study of this 
•unit should be con si dered pre requ i s i te to the intermediate uriTts 
in- physics or chemistry (except Soil Chemistry), 

Rfequl red Background^ ■ A _ 

_ w 
<~ 

None. 
Key Ideas 

* Any substance may be described in terms bf_its physical and 
c hemi cal -properties. * > 

* Physical arid chemical properties are baked on the atomic 
structure of a substance. / 

* a simple model of atomic structure includes a nucleus; a 
bonding structure, an electron structure, and photons. 

* Rules governing the operation of th« atomic structure provide 
a basis for un^rstandi ng the pr><5perti es of materials and the 
variations in these properties amorpg different materials. 
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LEARNIR6 ACTIV ITIES 



•Describe finely divided 
matter as having a nucl eus 
and a bonding part. 

Describe the nucleus as 
having all the mass and 
the bonding part as having 
the potential to; join the 
bonding parts of other 
a toms . 



1 i q u i d s 
the 



Characterize a- n amber of 
objects as solid, gas pr_ 
liquid; hard or s 6 f t ; :'s tr o n g 
or weak ; dense or light. 
These objects ,coul d i nl ude 
Silly Putty , soil or * 
gelatin., , jj 



Des c¥ i be solids, 
and gases , using 1 
a t o mi c model . 



List the ma j or v ar i a 1 i oh s 
l h : bonds, between atoms 
such as 1 e n g tjh f strength, 
stiffness and regal ar i ty . 

Rel ate dens i ty , hardness 
or softness, strength or 
weakness to these bonding 
properties. 

Explain that. crystals 
demonstrate extremely 
regular bonding, arid that 
in different directions - 
the bonds may h'aye L 
different * > 

characteristics. 



/ 




Relate these properties 
the way the objects are 
used * 



to 



Construct v b all and spring 
models of sol ids. 



Make various crystal s^ and 
examine th§m with a hard 
lens. 



- Determine t,he v a r r o u s 
crystal shapes o f / c : a r b q n . 

- Investigate th e manufacture 
of faceted gemstones^Y* 

- -~ Stu*dy a ,forced air heating 
sys tem to determi ne 
con'dirc ti on and convection 
processes . 

- List several conductors and 
insulators, identifying 
their physM caV proper ti es . 

- Determine a way to' comp'a re 
the cost effectiveness for 
different typ.es of f • 
insulation. _ - 

: Examine con ti nub^j^^fRt 
^discrete emission spectra 
with a diffraction grating. 



/ 



r-0 
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LEARNING OBJECTIVES 



7 describe temperature as a 
measure **of the yi brat i on 
of the atomic parts ^. 



8 



10 



11 



12 



13 



14 



Describe convection as 
warij material moving, and, 
con due t i on as propagation 
of atomic vibrations^ 



Expl la i n how tlie r ate 
conduction may vary 
between S^ate ri al s . 



of 



Re 1 ate therm&l conduct i on 
and thermalinsulatiori to: 
this variation. i 

I den ti fy atomic : v i brat i on 

as'affectingbqnd 

characteristicssuch as 
length and strength. 

Relate thermal expansion, 
and phase changes to this 
effect. , ' 

Integrate .electron - ' 

structure and photons -as 
third and fourth parts of 
the atomi c model . 

Recognize the production 
and absorption of 1 / g h t , 
i ncl ud i ng i nf raredJgx 
radiant M heat" .trarfster - 9 . _ 
as a reorganization of the; 
atomic electron 
structure . 



LEAR 



G AG TI 



- Examine differ* 
ob j ec ts i n di 
col our ed 1 i ght 




t coloured 
rent 



Construct whi te , 1 i ght with . 
overl appi rig pri maV*y col olired 
ligftt and then repeat the 
experi men t * us i ng .pai nt . 



Do library research„on lyov^ 
fireflies produce lYght. 

6on struct a^conduc ti on meter 
with a meter, battery arid t 
protection resistor arid 
measure el ec trie a 1 
eon^dueti vi ty of different 
mater ials iric] u&Tyg 
solutions. 

Perform experi merits 
static electricity, 
g|ass rods , riyl on c 
tissue paper, silk* 

Construct arid operate 
simple el ect rb pi at i ng 

Do 1 ibrary research into 
electric, sto^rms^ sta.ti c 
cling, el ec tr i c-^feel s , and 
grain el evator f i res started 
by *stati c - el ec tr^ c i ty . 




7 
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LEARNING ACTIVITIES 

- Carry out several si mpl e 
chemical . experiments such as 
addi ng bafci ng soda to 
vinegar, heating sugar, arid 
heating egg whites. 

- D r a w _ diagrams of various 
simp! e atoms and compound/5.' 

- Compa re fission and fusion. 

- Do 1 i bra ry research on 

mi l i tary and non-mi 1 i tary 
uses of atomic reactions, 
m * and the safeguards needed 
f Sr these applications. 



LEARNING OBJECTIVES 



15. Describe colour as a sense 
and also as a surface 

- 'property of s e 1 id ■ 
ma ter i al s . -^-B 

16. Define conductors and 
i-nsul a tors in ter mi of 
electron structures*. ^ 

17 . Explain static eleetH eal" 
phenomena . 

18. Define ah electric current 
as an organize^ f 1 b w , b f 
.chat^es. 

19. Define Chemistry as thN 
s tudy. /Of the interactions 
between ^th e bonding parts 
of different atoms. <' . 



7 



20. Give several examples of 
c ommon chemical 
reactions. ; 



21. Define elements a 
c omp bunds in term 
■a tomi c oipde 1 . 



22 




the 



. Define 
fusion 
- ex-^p^l 
' refctv 



uclear fission and 
land state several 
[s of these 

•hs . i_ 



N- 




Resources 



Andrews, William A., arid others. Pi scoveri ng Physical Sci ence 
• Scarborough , Ont. : ' Prentice-Hall Canada, iy«2, Chapter 24. 



Bolton, W . Patterns' in Physi cs ■ New York: McGraw-Hill, 1974; 
Unit 10 . \f 

Harris, N . C . , and E . M . Hemmerl i ng . I n troduc tory Appl i ed Pfij 
New York: McGraw-Hi 1 1 , 1972 , Chapters 2b and Zb . 7 

Heath , Robert ft. and others. Fundamentals of Physics .' Toronto 
■ Heath Canada , 1978 , Chapters 11 and Id. 
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SCIENCE AND TECHNOLOGY 
Topics r * 

Technology, Science and Society 

Simple, and Complex Technologies ^ 
Careers Related to Seienee 



Purpose 




a 



This unit could be effective as the concluding unit of a course. 

It provides an opportu*ni ty "to summarize and integrate knowledge 

gained from a number of intermediate or advanced units. A 

central theme is* how science arid technology affect almost every 

aspect of modern life. Through oth|r units in the course, 

students will have built Jjp a knowledge base o'f facts, concepts 

and process skills useful for future learning and thinking. The 

unit focuses on the application of this background to an 

appreciation of the value and limitations of science and ^ 

• %> ^ 

technology in society. . 

Requi red Background 

Completion of several intermediate science units, and the ability 
to: use science concepts, process skills and values in making 
responsible everyday decisions; distinguish between scientific 
evidence and personal opinion; understand that the development of 
scientific knowledge depends upon the process of inquiry and the 
testtorg o£ theories';, understand that scientific knowledge is 
tentative and is subject to change as jjrew evidence arises. 

r 

A 
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fcey Ideas 

t: i _ 

o An increasing number of i ridi vi dual ahdVsocietal problems-^ 
which have an impact on the quality 0f 1/1 fe are related to 
sei ence arid *technol ogy . 7 



Technology is the use of sei ence for practical purposes , 

Science and technology depend upon each other and can help 

- - ■ - , -* . 

improve the quality of life, the env i ronment or aid in the 
conservation of natural re sources. 

* * • 
Not only do science and technology influence society, but 
society also influences sc i enc4 and technology. 

Industry employs engineers, scientists, technologist^, 
skilled tradesmen and production workers, all of whom require 
a basic science education. 



if 




J 

f 
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LEARNING OBJECTIVES 



LEARNING 

-}= 



ACTI V ITIES 



;X plain how seienee and 
technology are related and 
r^cog n i ze the limitations 
as well as the usefulness 
of s c i e nt e and technology 
• in advancing human 
wel fare. 

2 . Under si t an d the applications 
of teeth no 1 ogy and the 
dec i sijons e*n tai led in the 
use of techno! ogy . 

^.Appreciate, from one's own 
knowledge and experience, 
the value of research 
and technological 
devefl opment . 

^. Explain how science and 

technology may be seen as a 
threat to society and 
diseuss ways in which social 
and technological goals may 
be reconciled- 

-J& . Appreciate science and 
r technology for the 

intellectual stimulus they 

provide. 

6. State reliable sources of 
^ sci erit nf i c and 

technological information 
; and use these, sources in* 
the process of decision 
making. 

7. List and describe several 
careers related to * 

sc i e ne e . 



- List examples of 

science and technology 
obs-erved- on television. 
Many program^ (and. 
commerc i al s ), de.pi ct some 
area of science. Often an 
entire program is devoted 
to a particular technical^ 
aspect or breakthrough of 
science arid its effect^ on 
d a i 1 y 1 i f e . 

- r - 

Investigate how science . 
and technology are helping 
to improve the environment 
arid assist in conservation 
ill some of the following 
areas: 

o disposal of radioactive 
wastes from nuclear 
power pi ants ; 

o decreases in pol 1 uti on 
from automobiles arid 
i ndus try ; 

o biological control of 
ha rmf ul insects, 
scientific management 
of forests, devel opment 
and use of improved 
fertilizers^ 

0 de N^kxomen t of alternate 
s 0u r c esx of energy. 

1 n v/e s t i i g a t e a 1 II I e g a t i o n s 
tHt science and 
technology are a threat 
arid detriment to society. 
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ADDITIONAL ACTIVITIES 

' ■ & 



- List ways in which technology is a benefit to the workeTW 
c i ti zen \nd ways in which it is not; Di §c us s these reul tV. 

- Investigate a local or regional sc i ence- rel ated issue. 
Determine the benefits and 1 imi tati ons of science and 
technol \gy , and their eventual impact on society and the 
envi ronment . 

- I n ves ti gate, some i mportant contributions made by Canadian^ 
^ scientists and engineers 4to the f i elds of science and 

technol ogy . Discuss the domestic as well as the international 
significance of these new technol ogi es , e *g . advances in 
Tel i don computer technol ogy , or the arm for the NASA space 
shuttl e . 



Research some scientific tools which have hel ped scienti sts to 
1 earn more about thei r surroundings ( e - g . 1 asers , space 
satellites, el ec tron mi croscopes , ' CAT scanners , computers) . 

Discuss how these tool s can be used to improve Canadian 
soc i e ty (e.g. s a tel 1 i te communications, meteorological 
f orecas ti ng that empl oys computer technology, precautions 
against oil spills in the Arctic or Pacific oceans) . 

'Investigate hew devel opments in biotechnology and discuss 
the. impact of this new field on 4 medicine, forestry, 
agri C4j1 ture , the food industry and b i oeng i neeri n g . Examine 
the difficulty of mak i n g * dec i si on s based on sci enti f i c data 
but relating to social morality. * 

Contact scienti sts at nearby universities, colleges, hospitals, 
government agenc i es , industries or research stations . Arrange 
for them to visit the cl ass or be interviewed to determi ne why 
they chose science as a career, , what kind of work is requi red, 
and what makes the work rewarding^ ; 
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Resources 



Periodicals 
•Local Newspaper, 
Equ in£jc 

Hm i i o n a 1 Geoffraphi c- 
. Science Digest ~ 
Sx i ence B i men's ion 
Sc i enc e Te ach er" 



\ 



Discussion Papers - ~ ' 

George, Donald A. ^-ErLg-tn-eer *'s View of Science Education. 
Ottawa: Sc i ence "Council t)f Canada, 1981 ( free) . 7" 

National Seienee Teachers Association (U.S.). Sc i ence - 
Techn ology - Society: Science Education for the 1980s . 
Washi n gTon" ~ D.C.: NSTA, 1982 (free). 

i . 

Page, James E. iL^nadi an Context for Science Education . Ottawa: 
Science Co uric T1 of Canada, TTT9 ( free ) . ~~ 

Risi, Ma reel. Maerpscole: A Holistic Approach to Science 

Teac hi ng . Ottawa: Science Council of Canada, 1982 (free) . 

Roberts ,^ Douglas A. Scientific Literacy: Tdwards Balance in 

Setti'ng ; Goal s for Schoa_l_ Sc i ence Programs . Ottawa : Sc i ence 
Council of Canada , 1982 ( f ree ) . 



Thomas, Lewis. "On seienee and ' sci ence 
(August 1982 ) 69. *• 



Discover, 3, Mo. 8', 
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r DEFINITION, EXPLANATION; AND INDEX OF. UNITS , ; • 
Definition 

Intermediate units are those that require Tittle or_ hb _p rev i bus 
science background and are divided into Genera]-; Biology, 
Chemistry, and Physics groups. . * 

Explanation / * 

Each sample unit contains information listed under*" these 
headings: 

Topics, 

Purpose (of the unit), ' 
Required Background, 
f Key Ideas, 

Sample Learni ng Obj ec ti ves ; 
Learning Ac tivitieSj 
Resources . 

Instructors should note that the number of activities related to 
one ob j ec ti ve may vary. Neither the substance nor the order of the 
activities should be considered prescriptive; rather, instructors 
are encouraged to determine the selection and organization of 
activities according to the goals of the learners. 



INDEX OF INTERMEDIATE UNITS 



Page 



General Science - .... 

LOnsumer LnemiStry - .... . 59 

Drugs' and Their Use : 68 

Earth Science 74 

!)£_•••• •-.»-. •••-?..£ . 80 

Environmental Control \ 86 

Env i ronment and. Waste Management / '■ gi 

Fitness and Heal t h . _. . . ■. . . . _. . . . . .../. 99 

F>o o d : Additives; Preparation and Preservation .... . 104 

Food, and _ NU tr i tibh _ . . K ......... 110 

Weather and CI i ma te ........... . ;. . ....... . 114, 

; Wbrk, Home and Recreation Safety. . 121 

Biol o gy 

i n e _ C e T 1 : _ B a s i c U ri i t _ of Life ........ 127 

Classification and D i v e r s i ty of Life . . . . : '. . 13 0 v 

Disease . i : 133 

Human Biology 139 

Human Development and Behavior . 146 

Individual Disabilities . 151 ; 

C hem'i s t ry 

themi s try : Introduction , .' 155 

Reactions and Equations 160 

Soil Chemistry ........... i ; 163 

P hyyi c s ^ * 

Astronomy ™ 169 

Electric Circuits , ... 173 

Energy . . . 180 

Simple M a c h i n e § _ . . . . . . 185 

Waves: tight and Sound ......... ^ .......... z 190 ^ 
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GENERA L SCIENCE 

— i 1 * 

CONSUMER CHEMISTRY 

Topi cs 

Chenyi s try of Fabrics 

Chemistry of Cosmetics and Drugs 

Chemistry in the Garden - ' 

Chemistry in the Workshop"* 

Purpose 

The purpose of thi.s unit i s to expl ain the $hemi s try of 
everyday life in terms which a per scffi withodt any formal 
knowledge of chemistry can understand. 

Required Background / 

None: J 
Key Ide^as 

o Chemical substances react together according to : 
predetermined patterns.' ' ; 

o One can predict the outcomes of such reactions and mak 
practical use of this knowledge. 



i 
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LEARNING ACTIVITIES 



C h emistry of Fabrics 



1 



2 . 



Classify fabrics as 
natural or synthetic and 
bjj> the fr c hemi cal makeup 
as proteins, cellulose, ^ 
acetate, etc. 

List desirable ^ 
characteristics of each of 
the above groups of 
fabrics, as well as 
probl em s^ encountered in 
their use. 



Define terms 
blend, yarn- 
set, bonded, 
etc . Explain 



such as 

iy ed_, cri mp- 
perma-press 
the basic 



process inyqlved and^the 
resulting effect on the 
textile. 

Distinguish direct, vat 
and ingrain dy e i n g , g i v i 
examples of the use of« 
each. 

Define .mor^nt and give 
two or three examples. 



ng 



Explain 
action of 
pe roxy 



e bl 
chip 
bl eache; 



^ac h i ng 
' ine and 



Define 
p roof 



thje^erms f 1 ame 
flameresistant and 
fire retardant. Describe 
tm process used in eaeti. 

list t*e three basie kinds 
of stains and give' 
examples of eaeh and % the 
basic methods for r|mov i hg 

e a c h ~. ' i 




Collect fabric samples and 
lebel as to eontent, use, 
method of cleaning, etc . 

Collect fa brie description 
prom advert is em ents etc. 
rand explain terms used in 
them. 

Test the effeet of boiling 
water , acid, alkalies 
alcohol and acetone on 
fabric sampl es • 



Experiment with ^natural 
dyeing using onion s^ns, 
beets, cedar b a frk etc . 
with natural wool or 
unbleached cotton. 

Find the effects of a I 
mordant on natural dye's. 

Try the effect of chlorine 
and peroxy bleaches of J 
white and coloured fabtncs 
made of various fibres. 

Test the f 1 ammabi 1 i ty of 
fabrics both treated arid 
untreated fabrics. 

Try to remove various 
stains. 

Visit' a dry cleaner arid 
find out what solvents are 
used for general /cleaning 
arid stain remov a 1 . 




LEARNING OBJEGTIVES 



9. List: solve nts_usediri 

drycl earii ng . Explain how 
dry cleaning and 
laundering differ. Give 
examples of fabrics which 
must or nlust not be dry- 
cl earned . 

Chemi stry of Cosmeti c s and Drug** 

1. Be famil iar with 

government regul at ions .re 
chemicals in cosmetics. 



Report on the testing of 
cosmetics or on dangerous 
substances. 



2. List basicirigredierits in 
various^ types of cosmetics 
(e.g. face powder , rouge, 
lipstick, mascara, hail 
pbl i sh e tc . ) . ; 

3. List major ingredients in 
personal use items such as 
toothpaste, mouthwash , 
deodorants, shampoo etc . 
Which are maj or active 
ingredients and which are 
added to increase the 
appeal of the item. 

\ 4 . Describe the ^criteria set 
in ad ver t i $>^g items such 
as toothpaste. 

5 . Explain why sodium 
fluoride is added to tooth 
p 4 aste or drinking- water. 

6. List'theactive ingredient 
in over the counter 
remedies such as aspirin, 
milk or magnesia^ epsom 
salts, kaopectate* etc. 

7 . Li st emergency treatment 
for aspi ri n over-dose and 
ingestion of poisons such 
as acids, solvents, etc. 



s p e am. to the group or * 
interview one to find out 
what tr ai ni ng and duties 
this work involves. 

- Make toothpaste or 
mouthwash . 

- Debate the fluoridation of 
drinking water . * 

- Hake posters about safe 
storage of poisons in the 
home . 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



Ctiemi s try 



1 



4 . 



6. 



7 . 



8. 



in tfle Ki 
nurr/ber* o 



tchen a-ndL 



List a number* of leavening 
agents and explain how- 
each works; 

Descri be a protein 
molecule in general termis. 
Explai-nwhat happens when 
iti sweated. V 

Descri be a starch 
molecule. Explain what 
happens when it is 
heated. . 



the products formed 
e ca ramel i zat i on of 



Compare the gas production 
by different leavening 
agents.- : : 



r 




v st other swee teni ng 
•stances used in 
products, stating tlVe ^ 
natural sugar ( s ) present 
in each. 

List several sy n theti c 
sweetners whveh may be 
used in Canada . Explain 
why others, such as 
saccharin 2 are banned. f 

Describe the process used 
to make soap. List factors 
which determine the nature 
of the product ' 

- * 

Ex pi a i n the differences in 
/content and use between 
"built" and "unbuilt" 
soaps. 



Test the effect of heati rig 
egg albumen to various* 
tempera tu res from 70- 

ho 5 c. 

Use a slow cooker to show 
the effect of heat in g 
popping corn to 2 5 0°, 
300^ an d ,350°F . 
Compare the length of time 
for the first kernel to 
pop and the percentage 
popp e d i n a given time. 

Compare the pH of sugar 
solution and caramel 
s o 1 u t i dyi . 

T^lake soap from lye "and 
animal fat. y ( Instructions \ 
are on the fl y e tin). 

Col 1 ec t so aV) sampl es 
( hand , pow.dkred , liquid, 
laundry, etc\ . Compare the 
pH , slids p r o <$u c t i o n and 




effect on 
mixture . 



an 

t/r 



J 



i 1 -water 



Do 'the above 
synthetic de 



wi tli various 
irehg e n t s . 



Collect samples of various 
household cleaners. 

CI assi fy by ac ti ve 

ingredients. Determine the 
pH of each . ; 



I ) 



LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



9: Explain how synthetic 
detergents., di ffer from 
soaps, and what is meant 
by "built 11 <yid "unbuilt" 
detergents: 

10. Describe the cleaning 
action of soap . 

11: G i v e t h e ajc t i v e i kg r e d i e n t 
of ammoni av.based cleaners 
and describe its clea n jp=rg 
action: -Explain why 
ammonia and bleach shoul 
not be mixed. 



Make 5% 
a mm o /i i a 
pho s^-kwa te 
carbonate 
effect on 
mi x tu re . 



Solutions of 
tri^ sodium 
and sodi urn 

Compare _ pH 
an p i 1 - w a t e r 



and 




Dissolve powdered cleaners 
in hot water and allow to 
settle. Compare the amount 
u hdi ssol ved mater i al . 
xamiS^e a sample of this 
) mate rial microscopically. 



12 



13 



14 



Expl ainthecl earning 
action of tr i - so d i urn 
p h c i §43 h a t e* . a n d sodium 
carbonate an.d lwhy 
solutionsof these 
claaneris fe"£|l "soapy" 



Li|t t 



the abrasives used in 
cleaning powders as we^l 
as other active cleani ng 
ingredients in them: ^ 

Name several chemical s 
whichareactiv^ 
ingredients in specialized 
cleaners such as oven and 
drain cleaners, silver 
pol i shes ^tc : 

i-f^t 



Gh em i stry 



the Garden 



1 . List the 3 major ' 

* ingredients in fertilizers 
and relate to the numbers 
on fe^JMlizer packages. 




f e r t i 1 i z e r 



cojrca i ne r s : 
regulations 
labelling: 



Report on 
on their 
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LEARNING OBJECTIVES 



6* 

7 ; 



8 . 



Give f erti 1 iter -J 
f brmul ati orisN suitable 
1 awns , vegetable 
housepl ants , etc 



for 

gardens;? 



r 




Explain haw slow release 
f e r t\l i z^rs work . Descri be 
forms) that these are sblH , ? 

in./.- , 

List several lime; products 
used on gardens , g i v i rig 
the common' - arid* chemi cal * 
names of each. Explain why 
i m e is used.* 



tifct several insecticides/ 
used in gardens arid in the 
htfme. State the insect 
pests each, is used for. 
*(8r reverse, state 
ancLjippropri ate 
i n iSEx i c i d e ) . 




hi st : precautions to use Vn 
s tp r i ng pes ti^ i des . 

t:ist methods (other % than 
chemical insecticides that 
can be used to get. rid of 
garden or household 
pests. 

' ve the active 
ingredients in lawn weed 
killers ( such as weed-n- 
feed), brush killers,^ 
etc . 



LEARNING \ACTIVITIES 

Grow grass in pots and 
water wi thr-sii f f eren t 
f erti 1 i zers . Report on the 
rate of growth of each. 

PI ace.slOw -release 
: ertilizer in water Snd 
compare^-, P 9 K content of 
unshaken samples after 1 , 
6 , 24 e tc . hrs . Use a 
commerc i a'K soil test kit - 
to determine, these . 
Compare wi th o t h e r^ . : 
fertilizers, _ pw \ 

Col 1 ec t several 

i nsec ti ci de 1 atr%is , 

1 4 : s it i rig activeingredient, 

mode of use and target 

insect. 

Make posters promo ti ng 
safety with garden 
cjiemi cal s . 

List commonly used 
p e s t i y \ des and herbicides 
arid compare the toxicity 
of each to human beings. 



r 



■ ? 



i ■ 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



Ch emistry* i ry t he W orkshop 

List the) bases used in 
glues and adhesives such 
as aci tate, resjn, casein 
si 1 icate gtc . and the use 
each is s u;i t a b 1 e for. 



i. 



Collectglue labels and 

a c :1c a § e s . C 1 a s s i f y by use 
'basic i ngredient or 
s o 1 u b i i ty i n ~v a r i o u s 
solvents. 



2 
3 



5. 



7 . 



Li st sol vents fo/ each of 
the baseslrsted i n ' # 1 . 



t i st 
paints 
State 
sol ubl 
so 1 ub 
s u c fT a 



the, 




main types q, 
y base 1 -rig red 1 e 
ich are water 
and which are 
n?y ^i n s^)l verfts 
u r pen t-i he* 




List other substances s t*e h 
as shellac^urethaneetc-, 
used as surface finished 
Tell what eaehgis made ^ 
from and a suitable 
solvent for each. 



Describe the mode of 
action of paint remov-e r s , 
listing e hemi eal s forming 
the active i n g r e d i e n t ( s 5' . 

bit materials used to 
treat fence posts etc. to 
prevent rotting. List the 
chemicals used, Tell how 
these sub stances prevent . 
or slow down rotting of 
wood. 



List common solvents by 
their commerc i al and 
chemical names. State 
which are flammable and 
which have poisonous 
fumes. 



r 



Mix small amounts of 
various paints with water 
and v*i th turpentine or 
other solvent. (Small 
spice bottles are 
excellent disposable "test 
tubes" ) . 



Re peat the 
other f i nii 
shellac, si 
polyurethaH 



above wi th. ^ 
;hes such as 
ling] efc^s tain, 

e etc. 



Report on special 
finishes, such as 
"textured" ceiling paints, 
sealers etc - , 1 i s ti ng 
chemical compounds used to 
erea te the special 
properties of the f-insih. 

\ i s i t and - report on a 
paint factory, fence-post 
treatment plant or similar 
btisi.riijss . - 

Make«3oster s on safe use 
storage of so] ven ti . • 








LEARNING OBJECTIVES 




LEARNING ACTIV j 


[TIES 




List precau ti ons to be 
talc en in using sol vents, 
and steps to take if a 
solvent is_ spi 1 1„ _ 
accidentally swa 1 1 owed -QsjT 
spVashed on the face. g 



Explain how spontane 
combu st i on occurs with 
oily rags, paper , etc . 





r 




66 



ERIC 



Resources 



Books 



> 



Co rbma n , Be 
Ontario: 
1975. 



rnard P. Textiles: Fiber to Fabric . Scarborough , 
- McGraw-Hill Ryerson (Canadian Metric Edition), 



Kleeberg, Irene C. (Ed.). The Butterick Fabri c Handbook . 
Mew Yor/c , N.Y.: Butterick , 1 975 . " 

Moore, Alma C. How to Mean Everything . New York 
Schuster, 1977T 



SimgTTand 



Tayl or , J . (Ed.),. Science at Work (Series), Menl o, Calif.: 
Addi son-Wesl ey , 1979 . (This Bri ti sh series includes 
modules with titles such as "Fibres and Fabrics", 
"Cosmetics", "Dyes and Dyeing", "Forensic Science", "Foods 
and Microbes".) 



Winter, Rr. A Consumer's Pic ti onary ofr Cosmetic Ingi 
Mew YorSc^/ Crown, 1976. 



Pamphlets (free) 



Consumer and Corporate Affairs Canada. 
Look at That Label ! 

Ontario Ministry of Agricul tu re and Food 
How to' Remove Stains. 
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Top 1 cs 



DRUGS AND wffl. USE 



Prescription, Non-Prescription and 1 Street 1 Drugs 

, ' V . , . 

Purpose^ 5 * J - 

To consumers , parents and citizens a knowledge of both the . 
beneficial and harmful uses of drugs is of parti c ul ar -v.al ue . The 
unit deals with possible interaction of drugs with one another and 
with alcohol/ the effects of accidental or purposeful over-dosage 
an<J the dangers of using drugs of questionable origin or puri ty . 

Required Background } 

_ .. . . ' •■ 

A basic knowledge of the metric system and human anatomy . 
Key Ideas 

o Prescription and non-preseri pti on drugs exert be ne fici al 

effects when properly used. Improper or excessive use can be 
extremely harmful . 

f\ .' . ..." . .-_ ''^'.L .-- - 

* o Serious side-effects can resiilt from_drUg^, interactions . 

o Alcohol is a drug arid . i ri teracts wi th many non-prescri pti on ^and 
prescription drugs. : * 

o The use of tobacco is hab i t- f ormi ng , and exposes the body to a 
number of harmful chemicals. 

o 11 street" drugs are prepared under uncontrolled conditions, may 
vary in strength arid be contaminated by other chemical s . 



Repeated use/ of any drug may result in a decline in its 
effectiveness, a need for increased dosage, al lergic or ot 
reactions, bhy sical dependence, or addiction. 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



4. 



List types of drugs 
according to use : 
analgesics or pa i n 
rel i ever s , digestive aids, 
a ri t i b i bVt i e s , 
antihistamines, tonics, 
respiratory med i Qi nes , 
local (external) remedies, 
etc. and give a common 
example of each.; Recognize 
the purpose of drug forms : 
tabl ets , eapsul es , ' 
liquids, pastes , 
oi ntments , etc . 

Explain the meaning of 
various dosages and 
instructions for use. * 

Explain the effect on the 
b oTd y of common non- 
p r e s c rr i p t i on drug 
ingredients such as 
salicylic acid, 
. phenacet i n , etc . 

Discuss the importance of 
following doctor' s orders 
and label information for 
prescription drugs. 

1 List safety precautions 
for drug use and storage 
especially with regards to 
children and baby- s i tters . 
Explain the reasons for 
discarding left-over 
is . 



Col 1 ect empty pi»escr i pt i on 
andnon-prescription dryg 
c o n t a i n e r s , e x t e r n a 1 
wrappi ngs and accompany i ng 
instructions. 

Read labels etc. and prepare 
a list of common drug use 
terms and their meanings. 

Be able t6 convert common 

metric amo u n ts i n 

m i 1 1 i litres into household 

measurements of teaspoons , 

etc. 

Prepare lists of ingredients 
i n several di f f erent 
he^dac he' remed i ey , ^co Ld^ajsd 
cough .medicines, muscul* 
rub s , etc . 




3, 



- I n v i te- ar ptia rmac i s t or oth> 
kn^owl edgeabl e person to 
discuss prescription 
instructions, the 
differences between 
prescription and non- 
prescription drugs, and drug 
safety i"n the home. 

- Read a 1 pharmacopoe i a"' . 

- Prepare stickers with 
emergency tel ephone numbers 

> for drug arid poison 
ingestion. : 

• - A 

- Read about Medic-Al ert and 
other registration schemes 
for persons with medical 

, p robl ems . ... 
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LEARNING OBJECTIVES 



^EARNING ACTIVITIES 



8. 



9 . 



10 
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Tell what to -do if. a child 
or other person takes an 
overdose of. any drug, or ^ 
o n e tt^t intended for their 
use (including birth 
control pills). 

hist symptoms of overdose, 
allergic reac ti oris to 
antibiotics and pther 



adverse 
drugs-. 



reac ti on! to 



Explain the di f f erence 
between medital ly - requi red 
continual use and drug 
overuse . 

Describe ways in which the 
body reacts to conti nued 
use .of substances such as 
aspirin and other pain _ 
rel i evers , tranquilizers, 
sleeping \.p : i ?.!§.-;' etc. 

Discuss ifU^feWch are 
s ti m u 1 a ri 1 5 " o rt|j.ep ressan ts 
and thei r^eff&tit on the 
body . 



Examine they use tff algohol 
as a s t s i hiLi^t. anl yas a 
depressan t\ /Ve x pl^fl/n i t s 
i ri te rac ti ori .with at her? 
drugs jfc^ cPS 

i^^tami nes ,° col d _ • . _.- 
i^s , trancyji 1 i.ze'f^, ' 
'SSpi fig pills a ad ; ' ^ 
s|*mu/Tants ( "pep" pi JfVV 




f.^t the ; symptoms: 
a.l c o h 6 1 abuse 
. t h»e or i es 6 f.^the c g u "3 
a f co ho T i |rt 1»5 me t h d d.s 
ft£ treatme 



List common, conditions such 
as diabetes, freart disease, 
epilepsy, etc whi c\9 requi re 
^ontinual medication. 

fList questions to ask your 
doctor about preseri pti oris 
given to you or another 
member of your family. 

List medical and popular 
names of common stimulants 
and depressants, their 
proper use and results of 
abuse . 

• Invite a speaker or show a 
film on alcoholism, its 
treatment, social effects 
arid possible causes. 

• invite the RCMP or other 
sucl% organization to speak 
on alcohol arid driving, 
and/ or illicit drugs . 

- Use various sources to find 
statistics relating to use 
of tobacco to respiratory 
arid coronary disease and 
other health p r obi ems . 

- Organize a debate on the 
pro's arid con's of tobacco 
use. 

fiA&tt? r^S.^Aj i t smoking 
" i-^fe^ §|Sl£U r program, \ 
e "^J^^ft^B 1 ^" 1 u n i t y . 

a harmful 




'LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



%■ 



13. 



14 



IB 



16 



List t h e\ a c t i v e • c h e m i c a 1 
ingredients found in 
tobacco^ products and 
explain their effects on 
t h e hum a n 



Discuss the relationship 
between the use of tobacco 
and the occurrence; of 
re sp.i r a tory and coronary 
diseases. 

List the source, short and 
long-term effects,, & 
symptoms of use of illicit 
drugs such as marijuana, 
heroin, cocaine, LSD, PCP , 
et c . 



Discuss; the social 
implications of drug 
abuse, . such as effect 
phy s is© a,l and mental 
a b i 1 i'ty , empl oyment , 
criminal activity, etc 



5 

on 



Make posters about any of 
the topics studied .in this 
:iiri i t . 

Write ^ report on the ^ 
discovery: of a beneficial 
drug such as i n s u 1 i n > or 
penicillin.. 

Collect magazine and 

newspaper articles, 

p amp hi e ts , etc . dealing with 

the * probi ems of illegal drug 

use. 

Wr i te a report -on the soc i a 1 
implications, of an legal 
drug or of illegal drugs in 
general. 

List a rnumber of common 
" home remed i e's n , he rhal 
med lie i nes , etc . , try to . f i nd 
out the active ingredient, 
if any, in each preparation. 



17. Discuss current theories 
of the causes of drug 
addiction and treatment of 
addicts. 



18. List the arguments for and 
against the legalization 

of presently i 1 1 i C*i t 

drugs, or the registration 
of drug addicts- 



NOTE: Students also studying 
the unit on Disease, 
should be able to 
discuss the darTgers of 
sei f -doctor ing and the 
use of home remedies of: 
>. questionable effect. 



. Resources 
Texts 

H e i m 1 er. Focus on Life Science: 3 3 3- 342 . 

. _ :' _'_ . * . . . ( 

Heimler and Neal. ^Principles of Science: Book 2: 140-159. 



Other Books 

Benowicz, Robert^J. Non^pre^cri pti on Drugs and Their Side 
•5 Effects . Mew York : R^rkley , J 982 . - ~ - " 

. i- - - - '■-•)/.? v-. ; 

Cajkadian Pharmaceutical A3 s,oc i atri on . Compendi urn >of 

Pharmaceutical s and ; S p e c i a 1 t jft * - Ottawa : CPA, 1962 . . . 

Conant, Roger. Drug sV^ Fjjjjt s Tffijfc Decisions . Syraciif'sei NvY^r --New 
Readers'' Press, 19l6M^>^ ' ° ■ \ ■ 



Day , Nancy Raines. Toba^ojf Fac ts f o r^Dec ffs j ons ■> Syracuse, N . Y\ 

New Readers' P ress .- - 19 1 S . * . : ' . ' " ' 

- .*v 1 . - . ' * - - ~ r . 

Lichtman, Gail. AT cqhol : Facts for Dec i s>jjffris . * . Sy rac u se , N.Y.: 
»■ New Readers ' P ress . 1974. : \ ■/ 

. >--,,^. • '.. - % .. . ■ 

Long, J . W . The Essential Guide tdx^esc r i p ti oil. Drugs . Sew York: 
; Harper and Row, 1982. ' ^ . 

______•_* ' 

Pamphlets (free)' > ; 

_ i 

8«ritish Col uitibi a . __. Mi ni s try of Health: Alcohol and Drug - 
Commission. Pamphletsavailable on tobacco and nicotine, 
psycbedel i cs , barbiturates*, amphetamines, etc. 



Canada. Health and Welfare. 

Over-the-Counter Remedies (series of 4) 
•K.ocnen, Smoking and the PTll 
> You , the ( Hurrah ! ) Ex - smoker and Food 



Pharmaceutical Manufacturers' Association of Canada: Med i c i*ne Y qu r 
Doctor P re sc r i tue-S 



U.S^ Department of Health, Edueatibh and Welfare; 
Food and Drug I n terac ti oris* ( HEW 75-3070) 
Mixing Medicines? Have Tare (HEW 76-3020) 
Pai nkil 1 er$: Jhei r Uses and Dangers (HEW 70-3060 ) 
primer qn Medicines (HEW 74-30yi) • 

Tranqul 1 i zers : [Jse , Abuse and Dependency (HEW. 79-30 §4) 

We Wa:nt You to Know About frrescri pti oTTUrugs (HEW 78-3059 j 



An Easy Pi 1 1* to Swallow (tranquilizers) 
29:32 166'C 0178 34 1 



Films 




i 



Alcohol: How Much i s to Much? 
njTS7 106C 01 76 098 
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Topics 



EARTH SC I ENCE 



Properties of Rocks and Minerals-? 
Changes iri the Earth's Surface 
Earth Hi story 




unit provides an introduction to the' composition, 
"class 1 fi cation an^d properties ■ ■of rocks and minerals; geofbgical % 
f bcma t i jo Fb^r^a.n d the detection .and interpretation of earth 
moveii^n^ ; ^^Dnif, insights can be gained into the methods fysed by 
geo I/O go s X/S VLP ^ ayi d interpret t hl\^a_rth '^jpa st . ^ 





Background 



Key Ideas 



Rocks can be classified according to their mode of formation 



All* rocks are composed of minerals that can be easily 
identified by their physical and chemical properties. 



Earth's crust is constantly ch^Rljing and moving because of 
internal and external', forces . j 



Geological forces of today are Believed to be the same as 
those of the past, but may not always be operating at the same 
rate. 

The geologic history of the Earth has been divided into major 
eras corresponding to geological revolutions which produced 
widespread changes. 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 




1U 



ogy as the 
study of the 
formation and 
the earth. 



Dey i ne 
scnenti f i c 
s t\u ctiire, 
history of 



Draw and label a c r-o^s* 
s ec t i o n a 1 d i a g r am ^cff the 
earth's i n t e nS$ f . 

Demonstrate a knowledge of 
e a r t h material s and the 
roc k ' cy.cie. 

Demonstrate a 'knowl edge of 
igneous intrusion and 
extrusion. 

L i s t . t h e characteristics 
t hat are useful in the 
r g c o 9 h i t i o n _\a n d 
i b e ii it i f i'c a t i on o,f 
m nerals. ! 

•v,'- p.es c ri be the ty pe's > an d 
• e<f t 5 ; of weat Hip ng, 
e r 5 i f '^ f ^ n & d jg p^o ^ t ; t on. 

. TTx pi a i n that the hardness 
• o*f rock determines the (rate 
at which it is worn awa|; 

. Explain the* e f.f eot s of rock 
movements which continually 
ox cur in the -earth's 

i crust. 

. Demonstrate a knowledge of 
the evidence 'leading to the 
plate tectonic theory. 

Explain how mav emen t of the 
earth's pi ates cause earth- 
quakes and c ftan g e s in the 
earth's surf awe . 



- Bring rock samples or 

collections to present 
^explain to the class.. 



and 



and 



Classify rocks based, on 
their s i rti i 1 a r i t i e s and 
d;i f f erehces of phy si c a f 
chemical properties e.g. 
colour, texture , 'size of 
grains, streak, luster. 



Find examples of extrusive 
igneous rock (basalt) or 
intrusive igneous rock 
(granite-) . 

Invite a guest speaker on 
mining or prospecting. 

Visit a local mine site, 
concentrator or smelter. 

Study local 1 and^orms to 
determine t fjfe e f f e ct s of 
ng aSnd erosion. 



9 




Cdl|ect data bh the 
active fault zone. * 



nearest 



- De s i g ; h; p e r i m eti t s to 
i investigate the p r e s siit e-sr • 
exerted during mountain 
b U i ] d i n g e.g. with dom i n oje s 
building b 1 oc k s , metre 
sticks, etc. 



Visit 
forms 
bed $',* 



1 at al volcanic la 
hots pr i/ig s , lava 



Predict vol cant?, and earth, 
g u a*k e "zones based c0 
h i s c al data a nd a n 
u n fre rsrt-a n 4 i n g of plate 
tectfrrt^cs -v 
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LEARNING OBJECTIVES 



1 1 



12 



13 



\ 



14 



15 



16 



17 



Describe the nature of 
earthquakes arid volcanoes. 

Explain how seismographs 
are used to pinpoint the 
location of earthquakes and 
to i rives tig ate their 
properties. 

Explain that the geologic 
forces o f today are the 
same as' those of the past 
(the law of uniform 
change) . . : " 



Explain hi 
gathered 
made a bay 
of lifi 



w da ta are 
nd inferences are 
extinct species 



Understand* why older . - 
fossil s ji n lower rock' ^ 
strata -are less complex 
than the younger onfcs in 
higher strata. 
. * t 

Explain how the age of some 
rocks may be determined by 
radioactive dating. 

Explain how the geologic 
revolutions which separate 
eras iare marked by changes 
in plants, animals, land- 
scape and c 1 ijrta te . 



18 .fpTpprec i'a te that the earth's 
surface is in transition. 



LEANING ACTIVITIES 

— -- =. : — - —1 £ 

- Investigate various 
earthquake reporting 

seal es. ' d ^ 

- Relate the South pacific 

a rc h j pel ago sand ''oases of 
life 5 ' to'Nplate tectonics. 

- Created and S wavf.s. with a 

" si i nky" and discuss 

compressl onal and transverse 
waves in general. 

- De teVmi rje earthquake 

epicentres from the . 

di fferenc-eap between P and S 
wave arrival ti mes . 

- Ob se rv e^^bl 1 ec ted or 
simul ate6 fossils: 

- Explore reasons for the 
rapid e x t : i n c t i o n of 
dinosaurs. 

- Visit a local fossil site. 

- Interpret the method by 
which a fossil was formed. 



'Rel ate 
to the 
seal e . 



biological 
geological 



d i v e r s i ty 
time ; 



Compare carbon, potassium- 
a rgdn and u rani urn- 1 ead 
absolute dating procedures . 



•A ' 
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LEARNING OBJECTIVES 

19 Integrate the 

characteristics of. faults, 
fo]ds^ earthquakes^ arid, 
volcanoes into the mod*! of 
plate tectonics. 

*> 

Assess the potential value 

earthquake predi c'ti on to 
Soc'i ety . 

Agprec i ate the continual 
process^ of change on the 
eapth .add its effects on 
1 i \ i n g ■ s p i e c i e s . 




2 2. App rec i ate human 
. in terrps of the 
time scale. 



existence 
o gic * 



LEARNING ACTIVITIES 

- Plot the positions of 
vole a noe s and past earth- 
quakes on a map of the earth 
and develop tlreories 
regarding the %c currence ; 

of these f ac tor s : 

- Construct a cinder cone 
model. 

- Research why sc i en t i s ts 
study the interior of the 
earth. 

- Participate in a field trip / 
of the local area to study I 
the diversity of plants and 
animals. 




» — 
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Resources 



Texts 



Bishop, Sutherland fend Lewi s . Focus on Ear t h Science . Unit Two, 
Chapters 2, 3 anf 4. Urif : t Four, Chapters 1, 2 , 3 and 4 ^ 



Heimler and/Neal. principles of S cience: Bo ok 1 . Unj t Three, 
Chapters 1 and 2 . 



Films 

The Meteor afnd the Dinosaur. W®v>a Series, flf). B . S . / 

Riches of the Farth. N.F.B. #0166 019. T Yrr^TYl^J^p i c t £ (in 
col ourf ul ani mat ion ) the format i on ...th rough geological ages by 
/fire, water, wind and ice of _ the earth's crust which holds bur 
* < wealth of minerals, oil, co^l , arable land and water power. - 

Periodical Articles w . * • ( 

Angier, Natalie. " Tim^W^ch i nes in the Sea." Discover, 3<s No. 8 
[August 1982 ) , 5 1 . 

A biologist has. found ma r i nK^rea tu r es thought to have been 
extinct for o^ij^l^n s of years. - s - 

' Davis, M. "Dropping Out in Florida." Discover,, 2, ' No . 7 (July 
1 981 ), 22 , Ancient limestone and a new drought comb/i ne to 
ereate a landscape of sinkholes. • 

Gorman, J. "First of the Red Hot Mamas-" Discover , 2 , No- 10 
(October 1981), 90, New fossil finds suggest some dinosaurs 
fhay have been warmblooded. 

} 

0 verby e , D . "Waiting for the Volcano." D iscover , 3 , No . 10 

( October 1982 ) , 18. R u m b 1 i n g s^un de r a Cal i f orri ia resort may 
mean that an ancient vol canb is ready to erupt again. 

. "The Shape of Tomorrow" Pi scover , 3, No-. I JL. (November 
1962 ) , £b . \ : 

A geologist plots the movement -of continents in order to 
predict the future shape of the world. 



"Bad Vibrations in the Golden 'StatV:** Pi scfryer , 2„ No. 12 

(December 1981),, 90. Some ominous happirti rigs along the Sah 
Andreas Fault stir new fears of a big West Coast earthquake 



Other Resource* 



Regional geological maps, and sample sets of common rocks and 
minerals available from the^peol ogical Survey of Canada/ 
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Topi c s 



Principles of Ecology 
Food thairis and Webs 
Limits to Popu 



n Growth 




Purpose 



Since living organism^ rarely exi st /by themselves, it is 
essential to learn about the i n ter- rel arti onshi ps between . 
organisms aj d the ir living and non-living surroundings. . One 
important /aspect of such a study is the food-energy ^transfer 
seen in fafcd chains and webs. It is also important to 
understand \he factors whi ch .limit the si ze, and extent of 
biol ogical pbpul ations- This unit is su i tabl e" f or students 
who plan to study other units about the environment. 



Required Background 



A general knowledge of common plants and animals, jjrfrere they 
live, what they eat,, and of the process of photosynthesis.- 



Key Ideas 

o Every living organism interacts with othsr organisms; 
and witJi its physical and chemical environment. 



i i snrs 



Most 1 i vi ng ongani snfs need energy fri order to exist and; 
'acquire thi s energy directly or i ndi rectly ' from the sun. 

The biological, chemical and physical properties of the 
environment act together to set limits "tin the size and 
extent of population growth. 



LEARNING OBJECTIVES 



Bef i ne Jecol ogy 
environment. 



and 



List several biological 
chemiqal andphysical 
properties of the human 
envi rfinment and that of 
se ve na 1, d i v er se types of 
plan is and animals. 



LEARNING ACTIVITIES 




Read introductory, books to. 
compile a. small glossary of 
ecological terms, including 
examples. 

List the properties of the 
human environment ajid those 
of common plants- arid 
animals. 



r a i n how a change, ' 
leri or. gradual , can 
» c t the e n v i r o nm e-n t -o f 
) r g a n i srn ; 




Define the 
b i b s p her e , 
e ommu n i ty , 
and niche, 
of each. 



terms;, 
p o p u 1 a t i o n f 
habitat, bi^ome 
giving examples 



Describe a simple 3- or 4- 
step food chain or 
py rami d, explaining where 
the energy originates, 
what happens-, to it at each 
level and why » ^: 




Draw," or label a diagram 
of the energy cyjM e ; 

Explain the difference 
between an autotroph and a 
he terotroph , giving 
examples; of each. : 



Define the 
carni vor^, 



o in n i yore 
s y hi b i o n it 
arid give 
each. 



terms: 
he rb i vore , 
pa r'a s i te , 
arid commensal 
examples of 



Discuss. the effect of 
seasonal change and sudden 
change (fire, flood, 
drought) on plants arid 
animals in the 1 d c 3 1 area. 



Find f i gu res on the relative 
efficiency of a pi ant-cow- 
an diet vs. a plant - man ~* 
i e t . 



f common local 
animals and 



Make 1 i sts 
plants and 
c 1 la s s i fy eac h as a 
he terotroph or an 
autotroph . 



Use this 1 ist and 
the he tero trophs as 
carnivores, herbivores 
omn i vo res . 



c 1 a s s i f y 



or 



Prepare lists of parasites, 
symbionts and commensals and 
specify to which ot.her 
organisms each relates. \ 

Prepare posters of various 
groups qfanjmals such as 
carnivores, paras ites, etc. 



Draw diagrams of several 
food webs which exi^t 'among 
wild or domestic organisms 
i n the 1 oe al area . 
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"LEARNING ACTIVITIES 




1 1 



12 



Show how a number of food 
chains can inter mesh to 
form a food web and draw a 
diagram of a food web -with 
^ number of members. 

Explain What happens to a 
food c h a i ji or web if q n e 
member become-s scarce or 
over abundant. 

V 

Explain 'how physical or 
c hem i c a 1 environmental 
factors can affect a food 
c h a i j)[ 

fst a number of factors 
Mch will affect the size 
a population and 
> 1 a i n why each has an 



tec t 



iin the effect of 
rate, death-rate, 
i ti on and emi g rati on 



a p\p U l,a ti on 



14 



Li st a n 
^=f ac tors 



> o pu 1 a 




smber 
Mii c 



15 . 



the 



List 

1 i mi t maxM 
size and e 
factors ar 
same fore 
of a pa r ti c 



g r o w^ 

j 

ctors which 
urn population 
Pla i n why these 
not aj way s the 
k ery population 
lar organism. 



16 



Explain what] happens when 
a population/ approaches or 
reaches its \ i in i t . Relate 
this to a f oo\i chain or 
web. 



- P rep a re- charts illustrating 
food chains and webs. 

" ft ? k a /wildlife protection 
off icir or biologist to c ome 
a n d p e a k \o n cyclic 
phenomena in wildlife, the 
effects of a recent forest 
fire, or similar topic. 

- Study the effect of light 
and pH on jar^of algae or 
bean seedling s>^^ 

- Look up population 
statistics for Canada, 
British Columbia, or local * 
area. D e t e r m i n e v t h e 
relative effects of births,: 
deaths, immigration and 

emi g r a t i on.; 

- Report on population changes 
in deer, moose, or some 
other wild animal of 
importance, finding out ~x? 
factors which may have 
caused changes. . * 



Write a report oh the effect 
of a predator extermination 
program (e.g. wolves^ and 
the resultant effect oh 
other wild-life 
populations. 

Find out why some animals 
such o as the raccoon hav& 
been' able to survive in ( 
urban areas arid why others 
have not . 
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LEARNING OBJECTIVES* 



LEARNING ACTIVITIES 



17 



1.8 



19 



20 



Show, how the communl ty in 
an area is not static but- 
undergoes successive 
changes until it reaches a 
c 1 i m a x . 

v_ . 

List f ac %or s w~ft i c h may 

1 ead to the extinction of 
a. species and explain how 
threatenedextinction may 
be reversed. 



Use one or more techniques 
to find the size of a 
gi ven popul ation, and the 
extent of changes in it. 

EVp lain a procedure' to 
determine the species 
represented in an area.; 



; Report oh studies of over- - 
population with mice or 
rats. 

Write a report or compile a 
series of photographs 
showing changes in an area 
w i<h time after a forest 
fire. 

Interview long-time-local 
residents who can tell how 
the vegetation may have, 
changed, such as on a 
deserted farm or a dri-ed-up 
swamp . 

Prepare a labelled ' . ' 

collection of plants topical 
of each "stage in succession 
after a fire, cultivation or 
dry i ng up of a swamp . 

Find pictures of endangered 
species, and explain what 
s te, %d jL i f ^ny , are being 
tak^jK^) prevent the 
ex t ijjjft i-o.n. of each. 

Find but and report on the 
cause of the extinction of 
the dodo, passenger pigeon, 
etc. * 



Use keys, handbooks, etc. to 
identify various plants. and 
animals (not j us t mammals) 
in the 1 o c a j area, using 
locally accepted common 
names . „ . *j 



8 3 
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*\ /ADD I T I ON AL ACTIVITIES 



-Do a square metre count Qf organisms. 

- Use a counting chamber to determine the algae population (one 
or more species); in a pond water sample. 

- Visit a salmon counting station 1% . the fall v ; 

_ visit Or interview an agriculturist or forester study l ng 

changes in the insect population, paying special attention to 
'techniques used. 

- Study the normal North Ameri can human food cha^tt and compare it 
v&th that in aboriginal and other societies fiereand in other 
parts of the world'. 

- Start one or more cultures of algae and study the effect of 
>erat;ure, light or time upon each. 



>/__ _ _ _ , _ _ _______ 

Plant radish or other small, quickly growing seeds in a small 
"pot and study differences in the resulting plants . 



. ' . &- r * - ; -- ' •' 

Resources ; ' 

Texts • * . * " 

He i ml e r . Focus ; on Life Science : 444-461. 

Heimler and Nea 1 . Principles of S c i e n c e : * B o o k 1 : 388-^27. 
Other Books 

Heintze, Car 1.' The Biosphere: Earth, Airy .Fire and. Hater , New 
, York: Irodes tar 1 97 7 . V" ^ v 1 " 

M- - - - - ' : - - 

KojP?ondy , Edward J . Concepts ; of Ecol ogy . ' Engl ewood*C1 i f f s , N.J. 
, v 4 Prentice-Hal 1.,' 197"6T^ i * 

Pamphlets (free) , } f ' s 

Canadi an Wi 1 dl i Federatpojul . Wildlife in Your Backyard. 

National Museum of Sciences, 0>ttawa. B i ome (newsletter). 

Films 

Nature' s Food Cha,in ^ 

■ 13:28 : 106C 'bl-7 7 . * 

This is an Emergency t 

28:50 • 106C 017.9 , ■ , 

; ; ' ' ■ a 

T . ... • . \5 - $ 

Periodical Ar t i £\& * , , 

' - t * f - * • . ' - ' * 

Levetfson, Thomas. "Pacific Life Struggles in a Warming Sea . " 
nhrnvpr - 4 "No . 10 {'October 1983.) , 28 . • 

- \ 

Scientists look to E y > Nino to show how. 1 i fe in the. ocean; 

survives through* ri dh, and poor ^ar s, al i k e . 

See a l.so Resources, listed for Environmental Control and Waste 
Management units. > t 
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Value of Natural Resources 
Conservation Measures. 

Renewable an dU : N dn-Renewabl e R eso ur-ces ^ 
Purpose ^ : y 




The* uni t focuses on^the major^ natural resources in Canada and tine 
need Cor their conservation or repl^ni shn\e^ ^fc^ future 
generations. A resource of local i mpo> tance on^jftf parti cul ar 
interest may be studied in depth. 



Requi red Background 




=8 

The intermeddle unit on Ecology provides -Qesirabl e bacl^gro 

* ■ 

Key Ideas 

o + ' Natu^al^^espurce^af soiT, ■ water? forests^ wi 1 dl i f e \ mi rieral s 
-arid petroleum ar,e rabidly being dsed up.- 

" ■ ■ 0 * 

it, _ 



People have a responsjbi 1 i ty ^to control the use of -resources 
and to renew them whenever possible in' order to assure their 
future availability. > 

i r 

• ■ ■ i 



LEARNING OBJECTIVES 



2. 
3. 



*9 



10 . 



List ha tu?*?. v ^ sou rc es 
found b h "ttvfe *e a r t h arid 
distinguish between those 
which are renewablf arid 
riori- renewabl e . : 



Define Conservation. 

Describe the method's" 
whi ch so i 1 i s formed 
the general types oJ$ 
which result. 



by 
and 
$o i 1 



L : l»St 



uses 

■j 1 



Of; SOll; 



Explain how so i T c an .be 
washed and met h od s \>y 
which t h 1*s waste can* be 
prevented. o .- 



List uses 
i den t i f y 
re s ul t i n .the 
deteri bra ti on 
q li a T i ty . : * 



of water and 
s t h a,£ m ap 



of w a t'e r 



Discuss wafs of mcr^asi ng 
the a va i 1 ab i 1 i ty of water 
and of improving its 
quality. 

List a jiiiijibeir of . uses af 
forests in addition to 
being a source of forest 
products such as lumber 
and pulp. * r 



E x p 1 a i n 
both a 
effect on 



why 



f i re may have 
arid a bad 
forest. 



Discuss the importance of 
wildlife as a r.e source arid 
i den t i fy ' the organisms 
that ar-e classed as * r 
wildlife.- 



: ; : 

LEARNING ACTIVITIES 

- Study 1 and", u se^iji>ps _ of the. 
world, cont i_ri e C a ri a d a o r 

British Cal^m6/afe 4 : ^ 

• IS,; * x: u . 

\*+ Look up meanings' f Q,r 
1 conservation jri ^sev^al " . 
different reference ' books . 

-•Study soil maps fo$ ~> _ * ■ ... 

Canada, B.C . and the ^1 oca 1 
. area ♦ -? : , 

- MaJce posters of soil „ 

f or ma ti on . v - 

, ■ 

- Collect i 1 1 us tra^l'^s of 

, soil erosion* frd^^ridus 
.« causes. ' - 

Take, a^fi eld trip to "an ? ■ 
eroded u a r e a or an- ^ro s i dn 
pr,even t i on, pro j ec ty • (If - 
s' t u dy i n g a 1 "on-e , make- 
' .sketches or Jfkke* photographs 
f or ^ report .) . • ^ : - 

- Bui 1 "d^a^e rb a : i an "Mlfd elan dC. 
e x p 1 awAHo w it works. 

- Determine settli ng ra£es of 
di f f ertffit- soil types 

- Take soil cores and identify 
1 ayers . - 

-/£tu dy local water sources 
Jfkd uses. ^ " J - 

•Visit a local; water ' 
ehlorinatiori and/or s e w a g 6 
treatment plant. 

. I n t e r v i &;w for invite as a 
"speaker-) the local official * 
responsible for Water c 
standards . J 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



11 



12 



13. 



14 



15 . 



lew 



17 



Discuss the need for 
hu nti ng and fishing 
Peg tit a ti oris ;\ * .. 

Bee §m§ f ami V i a r w i .&h 

s p e c l f i c _ £<e g eh a-t ions i h § 

the 1 ocaf area . % . * 

List methods of increasing 
the a vai Va b i 1 i ty of _ ■ 
selected sport mammals and 
fish. 

List major rlon- renewabl e 
•energy and mineral * • 

resources of importance in * 
B.C. and B ; a h a tf a \ 

discuss world-wide energy 
needs and how they are 
being met f or o therwi se ) . 

Compare ways of conserving 
' gasoline and otjier -energy 
resources aftid products. * 



"- Discuss the problems with - 

- well s and" septic ta^k-S 
caused by the spread of 

; urbanization toward rural , 
areas. ^ 

- Research local industries 
•which use water, methods of 

use and si ps taken to 
prevent waste. 

- ^Vi si t a _ forestry di spl ay or 

information centre. 

- Vi 5w_a-_f i_1:S on , forest fires 
and their "prevention. 

_ List local i ndustries which 
are dependent on the forest 
for thei r^ex i s tence . 

- Find out how forest use is 
regulated , L :} o c a 11 y 



- Visit a s^niill or, pulp 
mill. : 



, List ways of v conserving^ ■ *, 

.miner^Umsotlrcf ^ " visit a trbe nur5ery ' 1 - 



I ntervi ew a tree pi ante r . 

L i s t^pl ants and animal s 

wli are wildlife resources 

i n Bi§Y or locally. 



Find out regul at i o n s 
concer rri ng the protection of 
endangered species of plants 
and animals in B.C. 



Prepare a poster on loc'al 
game mammals, birds and 
fish. 



LEARNING OBJECTIVES LEARNING ACTIVITIES 

^ . . - Take a CORE (Hbnter Safety) 



3 



course . 

Visit a trout or salmon 
hatchery, a game farm, or 
b i rd s a nc tu a ry . 



- Study maps show i rjg mi n j ng 



. * > areas and petrol leum, natural 

. : u • gas and coal fields in 

. C£ : n ada and B.C. ' :< 

- Read, reports on the energy ~ 

■ ; cris i s . ;« s 

- Wri te a ^j|port or make a 

\ poster' ^^^how the indi vi dual 

. . ; , Can save Tuel s such as 

/ v gasoline and d i e s e 1 . 



V 1 - Read about mining methods 

\ f y and determine which may be 

•'• w, • . wasteful, and whic-h apply 

"' V ^ ^ ■ c Qrl servati oh 

r 



Resources 
Texts 



Bishop, Sutherland arid Lewis\^ Focus on Earth Science : 242-&1, 
396-457 . ; « - . i; 



Heiml e r 



on Life Sei ence: 466-487 



Heiml er and Neal . P ri qc i pi e s of Science : Book 1: 472-505 
if. Book 2 : 454-479 



Heimler and Price 



Focus on 



s i c a) Science: 474-498 



Periodical Articles ... 

Bl omston, Gary.- "Coy ate. n ^Science 8 2 (October 1982), 45-52 . 

Findlay,- R . "Bur National Forests : Problems in Paradise.' 1 

National Geographic , 162, No. 3 ( September 1982 )', 3 06-33*9 . 

" Spec i a V Report on Energy." Nati of) a 1 Geographic (February 1981) 
White, Peter T. "Rain Forests"- Nature' s Dwi ndl i ng Treasures", 
il Geographic , 163, No. 1" ( January 19.83 ) , 2-46. i 



Pamphl ets { free) 
Agriculture Canada 



En V 





Soil Erosion by Water. 

Soil Erosion by fflirid. / , 

What You Should Know A b 0 u t Soi 1 



ada 



Canada ' S' Eight Forest Regi oris . 
Endangered Cap a-di an Wi 1 dl 1 fe . 
EiSherigs Fact Shee tsT~ " ~ ~ 
i ■ " Forest Fact Sheets . 

* . Good Water A ' V i tal Need . . 

' v * Water - Our El emen tj ' j> 

Water - ( sera e$ 0 f ' b pamphlets) . 
Who's^Who in fftre Hinterland." ~, 

■■5 "if" 

Fisheries arid Oceans Canada. 

British Col urn bi a Tidal Waters Sport 

Fi shi rig JGui d£ ( aryiual ) ■ -_ ~y 
C omm e r c i a 1 F i /h e r i e\s G u i d e '( a n n u a 1 ) 
op/ Sal morn ds . 7— ~ £ 



Get H&otced 




1* 
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ENVIRONMENT AND WASTE MANAGEMENT- 



Topi c s 



Water Pol 1 u t i on 

Air Pollution 

Solid Waste Problems 



Pur 



se 



Almost a 1_1 



h ur 



in activity produces its pecu 1 i ar type of waste 



ft* ^' 



*^can learn from the, past and present what PO^ems these wastes « 
cause and* how f%tur'e problems may be. prevented. As i n di v i du a 1 s ^we : * 
s-hare w i th k ,nd u s try and government tjpresponsi^ to reduce' 

waste and,^re??n£ poliutldn. *'*THis. 'imil will b^gtf^eneral 
inter§;s 7 ty especial lj^ useful to those planning Careers tes'ource 
i n d u s t r/e s o r health. ' v ' ' ^^^^^ ■** v 

l?eqjOi red Background • • -^i^^^^^ - ■ • * ■ 

Intermediate u nitron Ecology., The unit on Environmental Control 

woul d al so' be -useful background: 
\ &~ v ; 

Key iMis. 



The individual and .collective" activities of human beings 
produce a wi <& y-ange'jjf was"te ' %ater i a^s . 

Many waste s u b4 1 ances have a detrimental effect on human 
life.- \ 

tf Everyone ha's a respffnTib i 1 i ty to .reduce the production of 
wastes and control tVejj^d^j s p o s a 1 . 
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Show by gragfi*^^ 
or other mefcrfrsj jp 
Relative & b u nfa^nisc^ 
fresh water ori t&"e 

• t r • 

Draw or label a a'Vtfgram of 



the hydroldgic cycle 



List uses of vfrater and 
sources avai Jjrbl e for 
these uses 



Discuss desalination, 
especially in terms of 
economics and energy 
ne^ds. 



5 . ^DescM be 
s of 



the principal 
lakes. 



Dcaw or l^abei a diagram 
a stratified lake and^, 



explain its 
changes . 



seasonal 



of 



9 . 



List fo*ur basic t^pes 
water pollutant^ and 
several example^of each. 

Discuss the results of 
nutrient enrichment of a 
body of water and list 
several sources of such 
enrichment. - 

Explain the term - 

'biological ox^ge^ demand 1 
( BOD ) and its re 1 a t i o n s h i p 
to water pol 1 u ti oh . 



Use atl as and other 
reference books to 
chart oh the relative^ 
abundance of fresh waiter. 

Make a chart of the 
hydrol ogic cycl e . 

Make a list of all > the - 
different uses of water by 
an individual over a day or 



a , wee k , 
amounts 
purpose 



with the approximate 
u sed for eac h 



SJrite a brief report on trfce 
Use of desalination as a ^t^ 1 
water source. 



local bodies of 
to 1 sti 11' or 
and local Takes 



CI assi fy 
water as 
'running 
to type. 



- Make a poster showing 
i* seasonal stages in th &■ 

s tr ati f i ca ti on of a 1 ak 

- List local water pollutants 
and state i c \\$>t y pe each 
i s . 




Carry out BOD tests on 
samples or visit a 
laboratory where such 
are performed. 



water 



tests 



Read detergent and 
labels and spec i fy 
biodegradable. • 



el ea riser 
which are 




v • 
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L EARNING OBJECTIVES 



L EARN I NG ACTIVITIES 



V - ^s^i 

40. Explain the terms 

"-istf biodegradable' and 1 non- 

'tfjjpb iodegradable' and give 

•examples of pollutants of 

each ty p e ; 

11. Xist several chemical 

fcater pollutants and their 
sources. 



12 



13 



14 



15 



Describe the primary , 
secondary and tertiary 
steps in sewage treatment 
and the resulting 
materials after each 
s tep . j 

Explain how a septic tank 
works. 



- WS^te a report on chemical 
water pollution. 

- Visit a local sewage 
treatment plant and report 
on the process used and what 
is done with the effluent. 

- Draw a diagram of a tertiary 
sewage treatment plant. 



Draw a diagram of how a 
septic tank works- ' 

F i nd f out local regul ations 
f o t h e location and 
construction of a septic 
tank. 

\ — - — - 



List^sources of thermal 
pollution and explain its 
effect on a body of ' 
water. "2 

D rSXTti s s :o i 1 si i c k s , their 
effect , cl ean.-ufc and 
prevention. 



- Engage in a debate on the 
pros and cons of nuclear 

^jeherg^' plants which cause 
Vt herwai pollution. 

- Make^ a comparative graph of 
*5 typ/et and abirndance of v . t 

*Wg;ani sms found in no rnfal 
and thermal 1 y poll u ted 
jv^;. water . i ' ;* 



- B . 
1 . 

.IV 




•Air Pollution 

; — ^ »• 

List normal constituents 

of jih polluted ai r 'and 

t hie i r r#l a ti v e abundance. 

D r-a'fr br'i^bel diagrams * q f 
the oxy g en , carbon di oxi de 

•e * . # 



g 



* J^p 1-1 ect newspaper and 

m a g a z i n e a r t i c 1 e s about oil 
slicks arid their clean-up. 



" ' ' ~- 'J* J » ww. ~ — 

and rptrogen cycl- 



Make a circle graph of the 
constituents of air. 

^ Prepare posters or other 
~ drawings of the oxygen , . 
carbon, and nitrogen 

cy cj e s . 



p. 




LEARNING OBJECTIVES 

3. List major source s^bf^a i r 
pollution and. the 
principle pollutants from 
each source. 

4; Draw a diagram or Explain 
how a temperature 
* inversion develops and the 

a tmospher i ^W^^^^"" ons . 

5. List wea«the^^^^e 1 i ma te 
conditions vS(gpglF lead to 
increased or decreased air 
£q! 1 i/t i*o n . 

6 . -l^s t possi bl e effects of 
air poll uti on on human 
health. 

7. Explain Jh?\y the automobile 
is considered to be a 
major source of air 
.pollution and list the 
pollutants which** it 
produces. * 

8. Discuss the "greenhouse 
; effect" and list some 

; results which scientists 

f fear it will create. 

9 . vDi, scuss volcanoes as 
jp§h atu ra 1 sources of 
*^p o 1 1 uti oh . 

l6~? Define noise pollution and 
explain how it i s 
measured. 

11. Discuss the effect of 

noise pollution on human 
health, how to prevent it 

and to avoid its ^ 

' * detrimental effects;.... 



LEARNING ACTIVITIES 



Fi nd out what an "air 
poll yti on alert " i s , ifl v m; 
c i t rjSK SrU c h as L o s * 1 es 
or ^' 




; pol 1 utant chart 



- F i n d _ i 1*1 ustrations of the 
results of a temperature 
i rvteSfcgsi on . 

- Find put what c o llj^P^Sms 
caused Los Angeles t o\ d^d m e 
"Smog City, U.S.A. "-^ 
investigate the smog Vth re^at 
to aflj&y B.C. community. 

- Write a report on "killer \ 
fogs". 

- Fi nd ^ o u t government 
pollution standards for 
au tomobi 1 es . 

- Find ou t government 1 
regulations for industrial 

^smokestacks. x . . • 



Co 1,1 ect pictures and 
articles on air pollution. 



Prepare adiagram of the 
''greenhouse effect". 

Find out the effects of 
rai^sing the world-wide 
temperature by 



Report on the immediate and 
long-term, arid local and 
world-wide effects of a 
major vdlcahie eruption. 
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LEARNING OBJECTIVES 



.12 



13 



14 



15 



List several other 
of "acid rain". 



LEARNING ACTIVITIES 

Explain the probable - Find jj u t w i s e bylaws, 

causes of "acid rain" . 'i \ty ^^^^^^D'^ ;«* e local 

c b mm u n^y^^fflj^l" -how they are 
Describe the effect of enforced. W" '* 

"acid rain" on lakes, 

soil, vegetation and : -Ar& Qbta i rr'copi es of the 
fish. ** ■" < Workers 1 Compensation Board 

" „ regulations on noise.' 
effects; 1 -" : 

-.Borrow a sound level. meter 
arid determine noise levels 
Explain why the prevention at varioys 1 ocations . 

of "acid rain" is such a _ 

complex problem. - Prepare a map showing 

' "> i possible sources of "acid 
^ ra i n " and areas affected in 
North America . 
«# . _ Y 

Test the' pH of lakes in the 
1 oca 1 area and compare the 
results with those in areas 
affected by " ac id raj n " . 

r. Make an. ,.i :TA us trated. report 

on "ac i d rain". 



C... Solid Waste Problems 



2 . 



3 . 



1. Define: garbage, so^lid 
waste.- 



•rote' 



List the main 
e omp one n tf of 



types of 
garbage. 




m-e t hod's of i d 

disp^salincluding 
}du nips , sani ta ry 1 a*nd 

pulverization,!?-^ 
lerati on and 
compaction,, giving 'a 
descriptionahd list 
advantaged and 
disadvantages of each % . : 



br I ef 
t+ie ( 



0 



C o 1 T e c t'&te wspaper clippings 
on " ac id rain",' especially 
in international or 
political hews. 



Write a 
sources 



re 



on garbage. 

% 



-..Find out how local garbage 
is treated or disposed of. 



Find out how other 
cortimuni ti es of similar 
dispose of solid *e^t s 
possi b 1 e , f i nd .out 
comparative costs. 



sue 
i f 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



6 . 



0: 



Define 1 each'atte and 
explain why it i s . a 
problem i n open, pi ts 
sani ^aVy landfills. 



and 



Explain composting and how 
a compost heap works. ' 

.List and describe 
specialized methods. for 
dealing with a single type 

.of wa s te . 

Discuss recycl i ng and 1^8$t 
uses for recycled paper. x 
• Y#6duc ts , glass, me tal.Mnd 
r u bbe r . 



Explain the advantag 
^icyc 1 i ng i n 'terms o £ 
energy 




use 



10 



List several V 1 prbblj*^ 
wastes such a(s PCB'lr and 
atomic waste -and gxpT^in 
the problems associated 
with the (disposal of 
each. r . 

List wfy s people have 
tried*te> dispose of these 
wastes and explain why 
each approach has or has*' 
not been succ^S* 



- Report on 1 e achate .' 
pollution. 

- Make posters comparing 
various garbage disposal 
methods * 

- Visit a recycling plant. 

- Make posters "STTTrwing how an • 
individual can reduce solid 
waste production. 

- Prepare and carry out a 
survey on recycl i ng . 

- Wr i te a report on the 
disposal of PCB's or atomic 
waste. 

- Interview local officials to 
find out problems with solid 
waste disposal. 

- Investigate recent research 
on the conversion of some 
wast*es into animal feed. 

' - In agricultural areas, find 
out how feed-lots, po*ul try 
farms , or canneries dispose 
of wa s te . 



-7 
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Bishop,/ Sutherland' and Ue wis; Focus on Earth Science: 396-4 15 \ 
■ 433-'435 ; • \ 



H e i m 1 e r , 



Focus on Life Sc tence : 488-507 



He i m 1 er and Ne^a 1 : 



Periodical Artie 



An g i e r s , Natal i 
1 983 ) , 83. 



P r\ n c i p 1 e s _o f : S c j e n c-e : Book 1 : 482-483 
Pr i nc i pi e s of S c i ence : Book 2: 480-503, 






Super Re^fch."' Discover , 3, , No. 2 (Febr.ua 



Boraiko; Allen A. - " The Pes ti c i de Di 1 emma . " Nat ional Geographic 
'157 ; No. 2 (February 1 980) ,-145- 183. ~~ ~~ ! — ' 



Canby , Thomas. "Water; Our Most Precious Resource. " ;> Nationa l r 
Geographi c , 158; No . v 2 ("August 1 98-6 ) ] A 4"?* lH : 

* . - • > ? : ^ ■ . . % 

James," Jamie. "Who Will Stop the Acid Ra i n^^fri scover , 4 , .No : 10 
* ( October 198$ ) ; 62. 1 ' ^ 



9-493 



LaBasti 1 le Anne . "Aeid Rain; How -'pr eat a Menace?"' National 
' ^ Geographic , 16 0, .No. 5 '(November 1 981 ) , 65:3-681. ~~ 

..Weaver, Thomas. "The.. Promise and -PerM of Nuc 1 e a' 1 Energy 
'• z . N a t f o n $i 1 G e o g rap 155, No., 4 :( Apri 1 1 979,), 

P amcfM^t s ( f re e ) ° . ■■ 



Agriculture ^Canada. bet's Talk -About 

v Pesticides: : T h t e i r^I m pi i &a t -i-OTLS for 

{ a . * ~ Ag r i c _u 1 t u i 

O ' ; P o^l il tion'' aa iaBBMi Xu r e \ 

Atomic kne rgyc; .oyjp: Can al-ai j ^luc 1 ea^ 



B.C. Lung *A s s o.c i a t i ftfltf^. flu? A yr^W^Br ea tlrViK Brit i s+i C o 1 u m b y 
Wor kerV C q mp^^t i o h Bp ard. .^ WoiffS Contro 1 ] in B . G .V " 

Canadian, Pulp /ail d Paper Association: - Waste Paper in gg &h a t to Do 
About It. • : " : 7 ^ 




Energy, Mines -and Resources Canada-. The garbage Book. ' 




* 



Environment -^nad*' 



Air Pollution ah(j TSur Car. v ... 

Aj;r Quality Trends . _ _ \ _ 

-CI eari Ai r Act ( Statutes of tanadar; ;Ch ; 4| j 

Consumer 'Coivserva ti oil j , ,r - " . 

Coping: Wi %\\ 01 F Spill s: , > 

Bownwi nd : The Atid Bjin Stgrjs 
- The Hazardgug Wg^ste' Probl eifif '/ - 
* Kee-pi ng thfe Ocean Clean . -V ' 

Watir.: CI eani ng Up PoTTution. 



Fisheries and Ocean $' Canada. Ac i d Rain. 



Film's ( al 1 NFbV * 

C anwel J * . , 

., 23:00 106C 0-178 021 



The Garbage Ou r ob beds 

7S"~:W Nature of Ihings 106C 107 5 20 9 



One H an i Clapping 

10 :00 106C 017/2 060 



T5:00 106C 0163 004 



( - ' * 

For annotations see Part 7: Instructional Resources: Audiovisual 
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FITNESS: AMD' HEALTH .•- > \ ■* 1 % 

• . - _ , i • 

- ' • • ... • , ' £ 

Fitness Programs *" ; . ; 

'Functions- of Exercise ' 
Exercise and Health 

Purpose , ' : 

The unit leads students through a s tudy^of the essential 
components af physical, fitness, the benefit's of exercise, .arid its 
e*f f ec ts; on body chemistry and physiology.' .Physical exercise will 
be discussed in the context of, recreation as wel V as- the < 
* .iiia i ntenarrce and improvement of physical and mental health. 

~S Required Background • ^ ■ 

• •>__ ± _ _ 

None; this un i £ »coli1 d be studied' i b conjunction with the 

- - - - % f > 

intermediate unit on Food and Nutrition. . 

; . . - i ~ 

; Key I deas 

V _v[ , '/ _ ^ . R * ' . . 1 . 

o: .Physical and mental we 1 1 - be i n-g a re directly related to, and 
dependent b h , e x er c i s e and g6od nutrition. 

0. A personal fitness program should be individually designed and 
based on principles of balanced devel opment^ and gradual- 
" ; adaptation to meet realistic goals. ; 



< 
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LEARNING OBJECTIVES. 



LEARNING'. ft.ETIVl.TrES 



i. 



1 . Def i ne fitness ; 

2. bisti ngui sh between 
h^al fh- rel atetf ind 

. per forma nc e- r el a ted 
• . fttne.ss and state the 

basic components of each. 

3 . " Def i ne f 1 exi bil i ty and \_ 
explain its importance to 
the general health of the 
i ndi v i dual. . • 

4. List andk gi ve examples of 
ways i n wh i c h phy s i c a 1 
- conditioning may aid in 
injury jpre ven ti on . 

5 Identi fy -the most critical 
periods in. a .person' s ]ife 
span for the development 
of increased numbers of 
- .fat c§lls and ex pi ai n. the 
gerv^ra^ trends in the, 
pei\cen tacf-e of lean body 
mass ajid the percentage , of 
fat as one ages . 

6- Discuss the effect that 
regular vigorous physical 
activity has on the 
^incidence of cardio- 
vascular disease. 

7. Iderrtify the risk factors 
for coronary hearjt disease 
and-1 i st those over which 
the i ndi vi dual has littl^ 
? control? 

-<8: Def i ne" what i s meant by 
cjardiac outpu*t. 



- List the. functions of 
exerc i se ; 



Investigate 
exerc i se is 



why to tal 
preferable 



to 



••localized exerei se 



• Choose one flexibility 
exercise for each maj or area 
of^tyife body and use i t - 

bef pre and after o thfer forms 
of exerc i se . 

■ Read about* or research^ the 
- rel atj on ship f bet ween leap 
s body -mass and fat as a » . 
personages*." - " ' 

Investigate how regular':, 
vigorous exercise may effect, 
the trend of fat. build up.* 

* Compare stat i s ti cs for 
' iardn ovaseul ar di sease 1 ^ahd 
•relate this to the 
% i ndi v i dual 1 S degree of 
■ phy si e a Y fitness.. 

List the factors w h i\c h 
contribute to c a r d i 
vascular di sease -arid \di sciiss 
> way s to control them 

Summarise the ways in w h i q h 
individual's cEn lower theiV 
levels of coronary >dj sease 
ri sic fat tor s . 

- _"V # I, ; } ; ' " 
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LEARNING OBJECTIVES y ' ; 

9 . Expl I i h th£ effect v : ' 

physical condj^i on i ng- has. 
bri resting, o'xere i s i rig arid 
recovery he/rt rates 

; 10. Define b.lpod pressure and 
describe - how. it changes t 
during e x e r c i s e as\ 
compared With resft 

11. Ex plain /how an 

i h d i v i a\ Li a 1 * s _ c a r d i o - 
vase uYa r health. may be 
ev al i/a ted . 

12. Explain the procedures 
; "i nvbj v^d i ri< Co o per ' s i 1 2 

iiil nute'-'ruh test arid the 
scientific basis for%t, 

. 1 3 . . E*x p 1 a i ri the effects or 
- . . ■'- vigorous exercise oq>- « 
n eu rjmuscuTar. t e n s i o n . 

-14. Investigate and' report 
the conditioning* 
principles underlying the 
; use of exercise bicycles, 
;rowi ng machines., - and 
rebounde r's : * 



on 



LEARNING . ACTIVITIES , y . 

r-*—? '- : ■ 

t Read -about *br research- - / 
m Qpt h &d s of •determining 
c a rd i o v a s e u 1 a r «_b u tpu t ( l ; e ; 
- es ti mated j from "oxy gen 
cons umfJ'ti on measurements in 
a variety of different 
e x e?)r $ i s e s i t tra t i o n s'} . 



Perform 
eardi ac 



tests to 
ou tpu t . 



mea su re 



Determine • a person' s 'bl ood 
pressure and discuss ^thg 
effects of dec rea se^i n 
elasticity of the arteries* 
on c a rdi'ov asc u 1 arr health.' 

_ . <* r 

take Cooper' s 12 -minute run 
test or the Canadian Home 
Fitness (Step) testVv 

. cr ' 

Enrol in or observe 'a 
session of ' dy naf i t ' , or 
'jazzercise', arid report on 
,th e c o n d i t i o n i n g p r i n c i p 1 e s 
uMi d e p 1 y i ng th e program . 



15. Discuss the importapce 
incorpora t«i 4 n g physical 
f i ttiess i nto one's 
1 i f ^s ty 1 e . 



of 



; 4 
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JC 



Resources 



* ~ — -■- - 

Falls, Harolds. Ann $ayl or and^Rbd Dishman. Essenti al s of Fitness 
Philadelphia: Sajfifeers, 1980; I n par ti c y,l ar , see these 
practical activities listed iji the append.i ces : 



A-l Wha.t" Is Yoor »Cf Jrdi ovascul ar s k ? . 

•A- 2 Ty p e A or B «' V ' 

A- 7 Maximal Oxygen Consumption Esjtimajed from ^ 

Step Test Performance \ _ _ : _ . 

A-8 Heart Rate fiesponse^to a Standardised Workbjpok 

A-9 ' Determination of Individual heart Rate 

A- 10 Test Your/FTe^iJDil i ty . 

A-13 Sel f-Motiyati on Assessment Test » ( 

A- 24 Benson's Rel ax^tiobh Response / . 

Cooper* Kenneth W. ' The New /Aerobics . New York: Ba/itam Books, 

ig^ . ; . v I ' • ' J 

Hoffman, Norman S A New, Mo ri d* of tiea Wh ■ New York: Mc^Graw- Hi Tl 

1976. ' * : v : " ~_ ' - 

Jensen/ Clayne R . , an 3; AU Carth Fisher '■ Scientific Ba.si s of 
Athletic Condi tiohing . Ph i 1 adel'ph i a : ' Lea and Febiger, 1979. 

. . _ « . . n • 

Pamphlets (free) ^ . - ^ ' 

* Health and Welfare Canada . • ' • , ^ ^ 

Ways to Improve Your Lifestyles. 
Mealtime Ma-thema ti c s . +' : s 
Your- Lxte sty l e_ Prof e . \ r 

> Metropolitan L i f e . You and Your tie a 1-th . $ . s 

.•-s * ' Occidental Life. Fitness tfHd-Oh /^ - 

Thes'e and .other pamphl e ts ' are u'sual ly, avail abl e from the local 
office' offVhe Ministry of Health. 
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Films /- _ • t ~ 

t - 

Feeling Great ; ( . - ■■ 

RTT7IT 21:28 -Col 106C 01 73 665" z . ' ■ 

Why the human body heeds exercise; the sense of well-being 
,that comes from it. . - r * 

: l> t -> v • 

; Heart Attack - Prescription for Survival y 

N.F'.B. 55:40 CbT106C'0180 146 ; " — - ' ■" * 

A detailed account* of the kii nds of people who are most lively * 
to be victims of Heart. disease; .the skflls of the • - 

cardiologist; the possibility of/a nuclear-powered^artificial 
heart. \ ^ * 

• ** « 

One -Way to Quijt .•_ . / 

C . B . C . 55: 48. cVl 106C 1076 232^ • ^ v . • 

,The consequences of smoking, and how to avo\d them. 
Think Before You Eat 

C . B . C \ Nature of Things 27:50 C0IIO6C 0176 167 

A hard-hi tti ng 1 0 0 k\ a t a national diet that causes more people, - J 
to die of overindulgence t'han of too little ?obd-. 

Periodical Articles , < - 1 

f 

Angier, Natalie: "The .Body ' s Liiiiits." discover, 2^ No. 11 

( November 1981 ) . ' ^ * 1 • * . 

Call is, Chi shol-m antJ others. "Prescription for Fitness.", British 
Columbfa Medi ca'-1 J ou rnal (September 1974 ). ^ 

T ' : - 7 ~~ • A -- f - ; - - " * 

McKeaEp, Kevins " Exerc i'se . " Pi scover , 3, No. 8, (August, 1982 )**' 5 

t_ ... « _ 7 * "-'•-/ ; — ' 

.Si wql&p?, Sana. "Eating to Win.". Discover, A] Wo . 10. (October . 3 ^ 

^v)]). - ; ' : /* / . - ; : ; , J 

t- I* * )S t > ' . * * ^ * 

* • v ' 

O.ther^-ffte sources * 1 i ' * 

J _ k __' - L * 1 * <» v * » x' 

Health and Welfare Canada. Fit K i tM-$4*. 95 j_ r , — > 
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FOODS: AD-DiTIVES, P REPARATION AND PRESERVATION 



Topics 



i - - - - - - 

ehemi caT* Addi ti v^.S' 
Food F r£ p a rji t i b ri 
Foo'd Preservation 1 

+ 

Pgrpose 



With the i ncr*eas_e/T use of pce-cooked and convenience foods, i t is 
important' to understand . th,e -nature and purpose of thf * chemical s 
4<lded to food. A^Tsck significant is the effect thc*t cooking has on 
the nutritive val ue of food. Renewed interest in home^fo.od 
preservation and the appearance of foods preserved by . newly _ 
developed methods makes it desirable for consumers to know more 
about 'such* methods thi s uni t* i s of_ use to aj 1 students, : 
esp^ci al ly those entering the food industry 'and others interested 
in apjji i cat j ons ;tn the h f ome. • „ ■ - - : ' . 

Required Background, ^ . 

It i s .recommended that studepts - ha ve" compl e ted the i n te,rmedi a te 
Food and Nu tH t i or* , iirii t / : t . ^ 

' i\ ; • • ■ : ; . 

Key Ideas » - . . • *? 

b Substances added-xtp foods to ervrlQh-, enhance or preserve- 

tMem, firUi subs)kifeu^e for. biher ingredients may al so'^have, 

jmme'di ate or cumul ati>e 'effects on /the human body. , ^ 

o Th^ choice of method for the preparation of food should tpke 
into account the ef f ect^-on .hu'tri ti ve value as wej 1 as on ,. 
flavour, texture and appearance . ' . • 

<- - • - • -- -A - * 

o • a wide choice of e-f f ecti ve- methods 1 is aval 1 able, for food 

4 , presery ati on . - . . ^ 




LEARNING 



T.I VES 



•LEARNING ACTIVITIES J 



3. 



Define' addi ti ve in the 
%road^^nse and in the *? ' 
na Grower terms u-^e d , by - 
government regul atory " 
bodies and Teg i si a tij^n . - 

List reasons for adding 
substances to *f Gods and 
give one or more examples 
of addi ti ves whi ch' ful f i 11 
each. 

Give several examples of 
' " artii f ici al. food*" . ' 

E r x p Va i n t the reasons *why 
^ u 6h f o o d s are used. 

Discuss the relationship 
that has been shown - 
between some addi ti ves. anil 
cancer. Name two or more 
additives no long e-r u«s e <J * 
dut5 to ; th£i r c 
c a r c i n o n o g e n i c , - " 

properties. 




- Find" title or more additives 

sed to preserve f odd , eriharieg* 
~ 1 qU r - tir -f hpypii r, enrich 7 " 
pds err -Jeuuce calorie -^^f 
content. TzV 



Discuss the possible 
r el a t/i o n shi p be tween 
addi-ttves and possible l 
hyperactivity in I 
children- Name several . f 
addi ti v'es imp 1 i cated . 

E'xpl^ain why-nponoso tLyj m • 
glutarpate is no -longer 
added to infant foods. 
'Lift reasons it is added 
to sauces,- etc. 

List reasons why fibre ii 
necessary humandiet..* 
Describe What happens when 
fibre content is toq, low. 




Col 1-ect- 1 i sts o f i rigTedfSri ts 
from a wi^e variety of food 
packages . Underl i he addi ti ves 
and state why Seach iS used.' 

Find out the ingredients iff* 
'^a r t i f i ch'^l f oods" such as: 
'soy a^nree t a substitute, carbb _ 



products, 
drinks and 
beer. v 



Compare the 
o ne or more 
to the 
it is 



zero"; cal orie 
iltiri- al coMol i c 

r 

nlj t r it i>ve 
of * the above 



soft 



actual food 
ubsti tute . 



val ue of 
f o ods 
f or whi c h - 



- Report 



est x arr^add 
a rc i n o g eVi i c 



ion the. .methods 
ve for 
e f f e c t s 



usfed 
its 

if any 



to 



Report^jJ ^peci al diets used 
to he rp [control hyperac ti vi ty 
i n (c hi 1 oyren^. 

Reporx on Vthe* ac ti on of 
monosodi unrj glutamate on 
p rotei ns 

Li _S*t several exampl es of foods- 
very 1 ow _ s kn f i b re and other b 
foods o c c u p>lfl g y t h e same ; ; 

places "in the ct#et but rich in 
f i br e . 
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LEARNING "OBJECTIVES 



LEARNING ACTIVITIES 



8 



10 



11 



12 



List three or more reasons 
f^or cooki ng foods ; \ 

D £ s c^+fr^ s ^y. e | a 1 m e t h b d s 
'of cooking food, CI assi fy- - 
as " to/ dry or moi st--b.ea t J • 
( or j\pi K f at) ; ; 

■ _>_■_"_ 
Explain, how micro-wave 

cooking wonks . Discuss 

hazards i real or imagi ned) 

associ a ted with mi}c ro-jwave' 

cooking. List advantages . 

an-d .di sad van tages of tjirs m 

method.. . , _ ■ * ^ 

► 9 A 

List ef f ec ts^of cooking on 
t h e n'u t r tt i" v e y a 1 u e b f 
foods. ^ ' * 

CI as s if y^ vi tami ns as/., 
water-soluble, fat- 
soluble, heat sensitive or, 
heat r e s i s tra n t . ■ » - 



13 



14 



15 



16 



Cqmpa re cooked and uncooked 
foods. as. to appearance and 
di ges ti bi 1 i ty . > 



Compare the effect' of moj ,st 
heat, dry 'heat and bt" fat, CM? 
a do e ugh ror pjQ crust), ♦ 
potatoes .and egg- albumen. 

,0- 



df < 



Li st ways of 
vitamin loss 

.1 




reduei ng 
i n c o o k i fig . 

Describe the effect , o f 
cheat on the -prbtei n . 
moi eciil e ; " », 

List causes of food • 
spoilage,* stating which 
are", microbial and which 
are c hjemi e a 1 . 
* 

Explain what" f£fe<i 
intoxication" me$n s , • 
Describe theucontf^ti ons 
which! encourage the growth, 
ofe^organi sms causing/ 
u 1 i-sm and 
phy Ipcocc al food 
pqi spnijig'. f - t 



AtteTfd \^demons tr a t i on 
microwave (cpok i^g . 

Report on^v i tami n loss in 
cooked vegetabl es'. 



- Test the sqlubi 1 jt£ [ of si ing Ve 1 - 
vi tami n vitamin tablets in • ; 

. wate f ixid in mi neral or 
cook i pg oi T . - 

■ * V • 

- Heat egg al biimen to x yar ious 
•temperature^ frum 70 £o - 

, 1 1 0 0 C V Compare the 

texture and volume of the 
* re sul t^rtg nratecial . 

- ColVect mold sampl es^f r.om, jam, 
f rui t.,- cheese etc. Compare 
macro- a:nd micro-scopic 
appearances. 

- Grow bread mold. De termi ne tfie 
optimal tamperaty re for its 
growth . Denton s't rate, the effect 
taf moi d^i nhibi" tofs on its 
/^rd'wlh . - v - j m ' - , ' 

i _. 

Report on home or commercial 
crt^e s e/- - or yog hu rt-piaki ng . ; ^ 



4 & 
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' LEARNING-OBJECTIVES 

____ V - -. - »-;;-> -- - - 

. List several food 



J 



made by the action 
-desirable micro- 
organ i sms . 



pre 



LEARNING ATTIVITIES 



;rb dtK t s 
0*. 



18 

i 



19 



20 



21 



2 2. 



22 



Describe the prdcess of 
- j>as^uH z^ti on ..List 

seve r a 1 f do d s th a k- a r-e 
' p as t e1j r i z e d and the 

temperature used to 
. process .each. 

Compare the canning method 
used for a'c i d and no n,- acid 
fruits and vege tables. - 
Give examples of foods" in 
each group . 

define osmotic pressure . 
Give examples of food % 
preservation t>y hi gh 
o s nj o t i c pressure.* 

Describe the i d e'a 1 
^Conditions for freezing 
foods- Explain" why foods 
should net be re- frozen 
once thawed and why frozen 
foods deter i orate in Jr 
qua! i ty o after a time. ' 

Differentiate freezing .and 
cold storage^ in terSts of 
temperature . ^ -- 

- .• - f t ••/ 

Explfcirt whcil is meant by 

f reeae- d ry i njp and why ; 

freeze -dried products can ■ 
be stored at room 
temperature^ Li st" prod tret s* 
preserved thi v s way . 

\ • \ 

\ 



4 



Visit a commercial dairy and 
watch the pas teliri zti oh 
process'. Find put wJlat tests 
are done ori milk products to } 
ensure their safety to 
consumers,. 

Visit a fr^ i t , veget^bl e b r^. 
.fish cannery Find out the 
temperatures^ pressures and 
times used in p r q c e s s i ri g . •; 

Visit a/ meat-packing, coVd / 
s* tor age or other such plant, 
fteport \pn temperatures used 
'for -s tora'ge of fTrodiicts, how *. 
long' storage is c 6 nig nue d , and 
if any cr£hl§r methgd 1 such «as • 
replacing alr'with nitrogen 
etc . ) . 4 ' ■ " 



. Tr ipr't? on .some spec i al i zed 
food preservation methock such 
as f r e e % e - d ry i n g . Tell the 
advantages of tfn" s method , any 
problems it«presents "and .why 
it is par t i cul arl^y suited to a 
particular product- 



;V ■ 



( 



■ r 
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"LEARNING OBJECTIVES . LEARNING ACTIVITIES 



23. Explain why vacuum packing *> , 
is_Used for certain dry 
solid products and what 
type of food spoilage this 
method prevents. 



24. Li st descri be and give 
^examples of products 
/^preserved by various new 

methods such as ultra-high % 9 

frequency treatment, and 

by combi nati ons of methods * < 

such as drying and vacuum 
: packing. ' 4 ; 1 - 
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Resources 



Books' ' f 



Br i t j sh , Col umb.i a • Mi n i stxy of Education. Encyclopedia 
C hem i c a Vs : V i c to r i a : Pupl i ca t'i on Se rv ices, 1 9*70 . 




Cameron, Ai 1 a n : Science of Food and Cookings Toronto: Gage, 

1973. ~~ —* ; 

DeLong, ^9-eanna. How to Dry Foods . Tucson, ArizunV: H.P. Boaks, 
1979. • ' 




P i m , L . R : The Invisible Addi ti ves : Env i ronmentac Contami nation o f 
"food : Toronto: Doubleday - -Canada, 1981. r ~ * 

Rombaue r , I rma S: and Marion R: Becker. "The Foods We Eat", and 
"The Foods We Keep". In Joy of Cooki ng : ' New v York: Ne»w 
American Library, 1975. r 



. . . 4 . 

•Waxter, dulia B . Tb-e Sci-ence Cookbook : Belmont,N£alif.: Pitman, 
1 1981 : 

• ■ 

P am phi e ts ( f ree j / 

Agriculture Canada. Conserve Today to Con'sume Tomaccaw 4 : 
a Freezing FoocfJI ^ 



Consumer and Corporate Affairs Canada^ 



I. fit thfi t ahpl s , drt the Tal k i'ng . 



Health and Welfare Canada 

Food Addi ti ve s . 



Food Additifrg Dictionary. ; 
Gui de \ to Food Addi ti v es_. 
Heal trk P rotec tion ; and Food Laws . 5 
M i c r o b TNgi 1 Food Poisoning. ~ ' 

Mould - Mor"& /Than Meet the Eye 

: " 7* ' 
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FOOD AND NUTRITION - 



Topics ': 

i 

Nutritional Principles 

. «- 

Nutrition and Diet 

> ■ • 

Purpose 

In order to understand what constitutes good hut r i ti orir-^-per son 
should know major food nutrients, their importance to the body and 
their major dietary sources . With thi$ knowledge, prie can then 
plan healthful diets for normal and specialized purposes. 

Required Background 

• < * 

A working knowledge of metric measurement, especially of weight 
and volume. Some knowledge about the constituents of common 
foods . / 



Key vaeas ■ 

o Essential nutrients in the human diet perform different key 
functions i n 'the mai ntenance of a healthy body . , 

o Foods vary as to their content of essential rVutM ents . 

A well-balanced diet includes sufficient of each tuatrlerit 
group. 

s' » 1 

o Diets designed for special purposes must also contain a 
balance of essential nutrients. V 

t : 
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LEARJfING OBJECTIVES 



LEARNING 



\ 

ACTIVITIES 



11 

12 

13 . 

14 . 

15 . 

16 . 



17 



18 



19 



2CT. 



List factors &/hich 
.influence weather arid 
" climate patterns^ ' / 

Define humidity, relative 
humidity, arid dew- point arid 
ex pi a i n how each is 
measured or determined. 

* 

Describe cirrus, cumulus 
and stratus, clouds. 

Explain what fog is and 
how i t^f orms . v - 

Rel ate prec i pi tati on to 
c 1 bud type . 

Describe the conditions 
which result in rain, 
hail, sleet and show: 
explain how these four 
forms of prec i p ti a ti on 
differ. 

Describe how rain, snow 
and total precipitation 
are measured. 

E 1 a i n how wind speed is 
measured and the 
terminology used to * 
describe wind direction 
and speed. 

Define hurricane, typhoon, 
and tornado. 

Explain what causes 
thunder and lightning and 
list several precautions 
one should take in a 
thunderstorm. 



Draw a.wprld map and s hvtfw 
the ma j Jr c 1 i maj^fe z o n e . 

Collect pictures ' 
Illustrating c 1 i mate and 
h'uman activities associated 
with the seasons in v each f 
c \i ma te zone . ^ 



Re?d local 
weather 50 
Discuss the 
of any c 



acjpbu n t< 
brTlbG ~\ 



ts of 

-years ago., 
possible causes 
es in weath.er 
and ^he effect these changes 
have had on people's lives. 

Use or make instruments to 
measure relative humidity. 



Find illustrations 
types . 



of cloud 



Keep a cloud diary with 
observations of cloud type, 
estimated height and 
associated weather. 

Copy descriptions and 
literature ( prose or poetry) 
of clouds, or other weather. 
Mount the excerpts alongside 
appropriate pictures. 

Use the Beaufort sc a 1 e^to 
estimate wi nd speed . 

Find someone who has 
experienced a hurridane, 
typhoon, tornado cm? /b 1 i z z a r d 
and write out or Jt^pe record 
a description, a f yVt . 
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LEARNING OBJECTIVES 



21. E x p 1 a i Sn what an air mass 
is. and what causes warm 
and cold air masses. 



22 



De scribe weather patterns 
associated with a warm 
front and with a cold 
front: 



23. Define anticyclones and 
cyclones and describe the 
air are s sure and movement 
associated with each. 

24. Describe the typical 

- climate of a temperate 
rain forest, desert, 
arctic tundra, and a 
tropical rain forest arid 
specify areas of the world 
where each is found- 

*25. Describe the climate of 
the local area using 
appropriate termijiol o*gy . 

26. Explain the effect that 
this climate may have on- 
resource industries, 
Housing, leisure pursuits 
and clothing in the local 
area . 



27: Explain what the symbols 
on a weather map mean. 

28* L i st sources of weather 
i nformat i on used by 
meteorologists to predict 
weather . 



LEARNING ACTIVitlE 




Draw a diagram to explain 
what happens i n a 
thunde r s toj£m 



if you 1 i v e in an area where 
thunderstorms are common, 
make a poster showi ng^ people 
what to do in one . 

Draw diagrams of air masses 
and fronts with labels 
ex pi a in i ng the 
characteristics of' each. 

» £ 

Find illustrations of 

deserts, temperate and 

tropical rain fores.ts a^nd 

arctic tundra and show their 

locations on a world map . 

Describe' the local ,cl imate 
and contrast it with that of 
another area. 

List local resources which 
could nqt eyust in a ^ 
di f ferent v cl imate . 

Research and report on the 
effect of climate on' h\iman 
housing, clothing, food arid 
1 ei sure ac ti vtties . 

Stu dy^#e athef^* maps a>ttf find 
out what the ^.symbol s on them 
mean . ' 

Visit a meteorological : 
station and fj rid but what 
measurements are made arid 
whip re this information is 
used. ^ W 



1 IB 



in 



|Resourc&s 



Tex ts' 

H e | m 1 e r . s £ o c u s on Life Science: "346- £7 1 



Heimler and Nea 1 
Other Books 



es of Science: Book 2: 102-121 



I 1 



Lappe, Frances M . Diet for a Small Planet.. v New York: Ballantine, 

^ 1982 . - 



tongaere, Doris. More- wi th-Le s s__ Cookbook . Kitchener, ^Dnt . : 
ReraW, 1976. . 

Whitneyf Eheanor N . , and Eva M . Hamilton/ Under standi ng 
* Nutrition. St. Paul, Minnesota: West, 17FH ' « 



Periodical Articles 



"Bo Diets Work?" Science '82 ( Mar£R 1982), 43-50. 

Si wo 1 op , Sana. "Eating to Win." Pi scover , 4, Nb.-fio (October 
1983) , 70. - 



PampfiTets ( f ree ) ' 

Health and Welfare Canada. Canada's Food Guide Handbook. 

Food and Your,, Hear tT 

Nutrient Value of Some Common Foods 

Shopping for Food and Nutrition. 

Other pamphlets are available from the Canadian Diabetes 
Association, Canadian Heart Foundation and local Health units. 

<r 

Film 

J+i i n k Before You Eat. 



Other Resources, 




"Dial -a-Dietici.an" (Vancouver) '254-7821 
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Topic? * 



HEATHER AtyD CUI MATE 

' > * 



Components of Weather A 

% \ _ * * _ i _ 

• Effect of Weather and Climate on Hurtian Wfe 

* - 

Weather Predict ion 



i 



Purpose -. 

Weather is the result of a number of atmospheric factors. By 
studying these factors and how they are measured, one can better 
understand the meaning of short- and lo^g-term weather 
predictions.* Weather and climate affect many aspects of every 
person's life; thus , } %k is useful to understand the methods and, 
pbssi 61 e resul ts of human attempts to change- weather patterns . 
This is a general interest unit, especially useful for those 
pi ahni ng careers such as agriculture, aviation, marine navigation 
or geology. 

Required Background 



None 



Key Ideas 



o Weather is the net effeet of a number of measurable 

components, including wind, temperature , ai r pressure, 
humidity and precipitation. 



o Cl.imate represents a generalization of weather patterns over a 
period of time. j 
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Heather and climate affect many aspects of human life.. ' 

v. 

< s * b - : . : 

Scientists use information from a variety of sources to 
predict weather. ; ' _ 

Attempts, have been made to control cental' n weather phenomena 

■i ; . v . ' ' , 

i : ■ 



V 
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LEARNING OBJECTIVES 



LEARNING 
y ' 



ACTIV ITIES 



1.. 



2 . 



9 . 



10'. 



Define weather and 
climate. 

Define atmospheric 
pressure and explain how 
it is measured. 



List factors which 
determine ~air press 



re . 



Discuss the effects of 
sol ar ra ; di ati ori on the 
earth 1 s atmosphere . 

Define radiation," 
convection and conduction 
in terms of the earth's ■■ 
atmosphere . * 

Describe the effect o^f 
uneven heating bh the 
atmosphere . 

Define Go'riolis force and 
explain how it affects the 
circulation of air in the. 
earth's atmosphere. 



8. Explain the cause 
and land breezes. 



of sVa 



Use a map or 
he-location 
wi nd systems 
world. 



gl obe to show 
of the major 
of the 



Name the five major 
climate zones, locate them 
on a worl d map- or gl obe, 
and describe the seasonal 
changes - in each zone. 



4 




- Use reference books to 
define weather and cl i 



Use a mercury A aneroi d" \or 
homemade bar g mete r\ to 
measure .ai r pressure or j 
changes* in air pressure. 

Desc ri tne 1 oca 1 1 -weather 
Gondi ti ons. _ assoc'i a ted I wi th 
hi ghj and ,1 qw barometric 
pressures and wi th ri si rig 
and f al l i.ng ^pressures . 

* " 
Dra-w a diagram or make a 
model .- to demonstrate sol ar 
radi a ti on : . 

T 



Make diagrams of radiation* 
convection and conduction. 



Use dye in 
i 1 1 l ustra te 
currents . . 



water to 
convection 



Measure terriperature.^hange 
wi th -di stance from a radiant 
heat source . ^ ' f 

Draw diagrams to illustrate 
Cor i ol i s force and i ts ^ 
effect on world-wi^e ai r/' 
circulation. 

Draw diagrams illustrating 
land antl sea breez.es and 
when they occur . 



Use a p/l astic pverl ay on a 
world map to illustrate* ; 
major wind systems. 



r 




•LEARNING OBJECTIVES'; 



— 7 

LEARNING' ACTIVITIES . 1 

- Draw* £ world map and show 

- <the major climate ibhe. 

; i 

" ^ oJJ^ t pictures 
^rnustrati ng cl imate and 
Si lim a n ac t i v i t j £s as sbc i ated 
with the seasons in each 
c 1 imate zone . 

* ' ■ • % 

- Read local accounts of 
weather 50 or 1 0 0 y e \r s a g o£ 
D.i Icti &s the possible causes 
of a ny changes in wea th er 
and the effect these changes 
have had on 'people's lives. 

- Use or make ijy.tr urn en ts to 
■measure relative humidity. 

- F ind i 1 lustrations of cloud 
types. 

- Keep a N cloud diary with 
observations of cloud type, 
estimatedheightand 
associated weather. 

- Copy descri pti ons arvd 
literature (prose or poetry) 
of cloads, or other weather. 
Mount tTre^ excerpts al ongsi de 
appropriate pictures. • : 

- Use the Beaufort scale to 
estimate wind speed; 

- Find someone who has 
experienced a hurricane, 
typhoon, tornado or blizzard 

» and write out »or tape reeorjd 
a description of it. 

i 



11. List factors which * 
in/fluenc£ weather' and i 
cf imate patterns . 

' . ■ 

12. Def i ne humi di ty , relative 
humidity .a v nd dew-poin/t and 
explainhow each is • : 

* measured or determined. 

13. ^ : Describe cirrus, cumulus 

and stratus clouds. • - 

14. Explain what fog is and 
how it forms. 

15. Rel late preci pi tati on to 
cloud type . 

\6 . Describe/the c^oniditions - 
which' result iV rain, 
hail, sleet n d s n o_w : 
expl^ai n how /these four 
forms of prec i pti ati on 
•differ. -a 

' _ v-^l — 

17. D e s'c r i b e how rain, soow 
and total precipitation 
are measured. 



18. Explain how- wind speed is 
measured and the 
terminology used to 
describe wind direction 
and speed. , ; 

19. Define hurricane, typhoon, 
and tornado . 

r 

20. Explain what causes 
thunder and lvghtningand 

^ist several precautions 
jpne should take in a 
Thunderstorm. 



LEARNING OBJECTIVES 



LEARNING ACTIVITI&S 



i : 



21 



23 



24 



25 



26 



27 



?x p 1 a i h .w h a t ah a i i 
s and what causes w 
and eold avr masses 



mass 
arm 



- Draw a diagram to explain 
wha-t happens in a 
thunderstorm . ' 



22 - Descr i be weather patterns 
Associated with. a warm 
•front and with a cold 

; f x o n t f ' 



Define anti cycl or^es and 
cyclones and de-scNbe the 

fcVenpnt 



air pressure 

_ds soc i a ted * 

• * ) 



and* 

wi th _ eji 



Describe the typical 
climate of a tempera t 
ra info rest, /desert, 
are ti c tundra , and § 
tropi c a> rai n forest 
specify areSs of tfte 
where each is found - 



and 
wor 1 (1 



Descr ibet he clfmate of 
the "1 ocal . area using 
appro pri a-te termi^nol ogy : 

Explain the effect that . 
this climate may have on 

resource industries, 

hbusing^leisurepursuits 
and c 1 o t h i n g in the local) 
area- -.- g 

V 

•Explain what, the symbols 
ofy*a weather raap mean. 



28. Jfcist sources of weather 

.i n format i on used by 

meteorologists to pre diet 
weather . 



r 




jo u live 
er s tqj 
a p q s ( t 
to do 



Draw 
and 



di a grams 
fronts - w 



in an area where : 
s are common ^ 
showing people 
one; ' 

of air masses 



e x p 1 a i n i n^ '_ t \e 
character! s tvc s 




labels 



each 



Find ill us trifci or*s of 
deserts,' temperate and 
tropical raiK forests and 
arctic tundra and show their 
locations on a world map. 



Describe the 
and contrast 
another area 



loe<n 
it wi th 



i m a t #^ 
that of 




List local re so urces 
cou,l d not exist in a 
di f fferent el i ma te . 



Research and report on 'the 
effect of climate on human 
housi ng , cl o tfoi ng v f ood and 
leisure activities. 



Study weather maps fend find 
out what the symbols on them 
mean.. 

Visit a meteorological^ ^ 
station and find out what 
measurements are made and 
where th i s i'nf of mfc ti on i s 
used . 



if 1 
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LEARNING OBJECTIVES 



r 



bEARNINS A6T IjV I T I ES 



*29*. Diseuss the factors Tor 

and against artificial 
) weather modification. 



3 ft* Ex pi ami/ methods** used to p 
' i n d u zjt' rainfall . 

3 1 . EH scu ss the effect human 
activities such as 

* industry, foss.il fuels, 
1 l^nd r c1 earing "may have on 
weather. : % 

'f 

32. Describe \t he "greenhouse 
effect" explaining j^t s 
causes and po-s s i b 1 e 
effects . 



■ \ — = 

If at the eoa»t, find out 
when small, craft, storm and 
wind warnings <a re is'sued: in 
the interior find out about 
snow advisory warnings. 

Set up a classroom wea'ther 
station. . 

- .,. V V . 

^ W-a te h weather reports on 
T . V . and list the' different 
source^ of the information 
prese 



n ted . 



Try predicting 'weather . 

Collect popular"weather 
sayings" and determi^ iff 
there is any sc i en t f f f 
bas'i^ for each 

Find out if any federal or 
provincial - regulations exist 
concerning cloud- seeding and 
other methods of weather 
modification. 0 




r 



Find out what chemical or 
other methods are use c/ to 
modify weather and how each 
is supposed to work . 

Engage i n. a debate bh 
weather modification 
including Tu c h issues as 
cost and si de-effects*as 
well asm oral-ethical 
a r g u m e n^t s . 

Draw a diagram of the 
"greenhouse effect" ♦ 



Write a description of the 
l ocal area i n the event that 
Average temperature was 
10°C higher, or 10°C 
lower'. 
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Resources v ' " " 

Texts k 
Bishop, Sutherland and Lewis. Focus on Earth\ Sci ence: 144-186. 
Heimler a-R^ N-eal . Principles of Science: Book 1 : 220-259. 

. ; - 

"Mother Books- V 

B3\/a -Ben . MaTp— C-hanges tft.e Weather,. Read i n g , Ma s s . : Addi sbri- 
0 Wesley / j •( easier reading J.e^el ) . ■ : ; ^ ; - . 

Horstei n, Reuben A. The Wee 

StewartV 1980. . - 

\ 

Rue; Walter D . Weather of the Pacific Coast 

Soules, 197*8. ; 

Envi ronmefit Canada . Weather Ways . Ottawa 
Canada, 1978. - ' 

Periodical Articles' 

"Computing Clima£e." Science '8/ (May 1982): 54-60 



e r) Bb o k . To r^gn to , Mc Lei 1 a ri<i 



Vancouver . . Gordon 
arid Serv i ces 



"Fire and Ash v : Darkness at Na^nl'' Nati ona*l. Geographic . 162, No. 5 



(November 1982): 660-684 
Hurricane!" Nation al Gpographi 158, No. 3 "( September 1980):' 

-i -a tt i -I n — « =L *TVl 



346-370. 
Pamphlets ( f r e^ ) 
Environment Canada 



*Vi 1 



iris 



1 



■vv/> v ■ -wiiiL Clouds. 
Kno^i ng r _ vrg>a ther . . 
Making/ t-he M osT~o f the Forecast 

Mapping weatherr 
weather sa te i i 1 te s . 



Above the Hor i zon 

" 2TJTTT0 CTFB TTT6C 0164 168 

The Climate of No rth America 
lb : UU lObU 0TF2 UU4 

The Desert 

Z/ :40 106C 0176 227 

Of Al 1 Seasons 

2TTTT70 — nr&r 0175 557 

The Origins of We ather _ 
12 rUO lUbC UlbJ 004 
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Topi 




HOME AND RECREATION SAFETY. 



j 




Fi re . and Acc i den t Prevention t . g 

Poison Control * •■ JLf 

-- - - \ 

Recre&tion Safety ' " 

Basic 7 F i r s t M d ■ ' 

Survival" teich^fques " i n Cold Mater or Winter Cbnd i t i oris 
Hot Weathe^ 



Hazards a_rid Preca'uti ons 



Purpose 



r 



This general interest unit examines situations that may 

_____ _•______•__ _____ . _.__ _ _ v_ • 

threaten the safety and survival of i n d i v i dual s Vat wor|, a^ 
home, or in r ecrya t i^> n • Emphasis is on knowledge aind 
application of appropriate procedures in the event of an : 
accident or other emergency . • ' 

- M ■ ■ ■ ■ V 

Required EFax kg round y ^ "* 



No he 



Key Ideas* 



Prevention remains the best defence against acc i (fen ts . 

- \ : , -• - ' ' ' ' 

A wel 1 - i n*f ormed i nd i \n' dual can calmly assess the 
/situation and apply effective pri he i pi es- of treatment 
or survival in case of a n ♦ a c c i d en^ or 

\ sudden illness. 

t . 

■ . •• . t 



> 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES^ 



1. State the regui rements «of a 
firk and explain tiow fires 
ayi elNissi f i ed . 

2 . Name several types of fire 
exti rigui sher s arid discuss 
the appropriate use ; of 

.. each. 

3. \State the location of the 
n e a r e s t 'extinguisher,' its 

„ type and method of 
: &p e r a t i o i ri . 

4. Discuss, some causes of 
fires arid recognize 
possible dangerous 
Situations in which fires 

/ could start in the home . 

•5. L r i st /the precautions to be 
taken against home fires 
arid. the procedures to be 
; f o*l 1 owed in the event of 
one. , , 

6. Natne arid recognize examples 
of electrical hazards. 

> 

,7. List precautions to be 
taken , against eTvFcVr i cal 
injuries -and describe the 
prescribed method of 
treatment for a/victim of 

9 .electrical ( bli/e) shock: 

8 . Li st c f 1 v^Kthe most 

common^-^oi sons f ound around 
th-e—ttou se- and several 
precautions to be taken to 
prevent poisoning. 

9. Identify hazards associated 
with ~co torn on household 
materials such as 
fiberglass,, paint, 
solvents, glues, and list 
appropriate precautions. 



Visit the Vocal fire hall or 
have ffire frghters come arid 
talk about their work. 

Locate the nearest 
extinguisher and determine 
for what types of fires it 
woul d be useful : * ^> / 

L|st precautions to be taken 
against fi res start i rig at 
home-j^ at wor k : 

Locate nearest exit from 
the building: plan 
appropriate methods of 
escape from home and work., 

Discuss various overload 
pro tec t i ng devices and 
explain how they operate . 



Li s 
at h 
pr e v 
i n j u 



"ecautioris to be 
or at work to 
e c t r i c a 1 



Di scu 
pr^eca 
hand! i 
agents 




taken 



me of the 
s to be ""taken 



when. 

ig i medicines, cleaning 
'or insecticides. 



Vi^it local Heal th Unit or 
have a doctor come arid talk 
about poisons, preventative 
measures arid proper 
treatment - 



/ 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



10, State the proper treatment 
fdr^Jl major types of 

po i soni n g . 

11, Li It thebasicl first aid 
and survival equipment 
that should be carried at 
all times when goi rjg dri 
recreational or other 

* d u t i ri g s . 



12. Sta.t 



13 



14 



16 



several precautions 
to fn crease, the chances of 
res q u e should one become 
to s t\ i h the bush 



D i s p/l ay several d i f f 
d i s trr e s s signals 
explain how they may 
used in the bush. 



ht 



be 



Outline methods to. keep 
warm and avoid panic 
when lost. 

Describe several methods 
"of artificial respi ra ti on 
and state the appropriate 
conditions for use of« 
artificial respiration or 
C P R . 

Explain the signs 'a n d ' 
symptoms of shock, the 
c i rc urns tances under which; 
shock might occur, and the 
general treatment for 
shock . 



Make an 
at home 



inventory of poisons 



Make "a basic 
slirvi 7al kit 
out in the 
boat. 



f i r s t - ai <1 or 
to carry wh^ri 
s or in a 



Di sfcus^s th^e i mpor tance^sf 
1 e tti ng* peopl e k n#w tfn&re 
one is going and when one c 
plans to return 'and how this 
aids rescue measures. 



Di scuss the 
of distress 



appro pri ate 
signals. 



use 



Discuss the importance of 
proper clothing for warmth 
arid -protection, arid ttie 
priorities/of survival. 

View films or invite guest 
speakers from the 1 deal 
ambulance service, hdspitaTv 
or health unit td discuss • 
artificial respiration arid 
its appropriate use. 

Visit the local emergency 
ward or ambulance service to 
view the equipment used to 
prevent or minimize shock 
due to trauma or severe 
bleeding. 



v 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



17. .Outline the correct 
procedures for the 
treatment of a wound, 
sprain or fracture . 

18 . Explain the difference 
between minor and major 
burns and the prescribed 
treatment for each. 

19. Def i ne hypothermi a , its 
recognizable symptom.? , and 
precautions agai nst^ft . * 

20 . Outline correct procedures 
for the treatment of 
hypothermi a . 

21. Describe col-d water safety 
and survival techn4 q^ies". ? ; - 

22. Describe hot weather 
hazards such as heat* 
extiaiisti on , detiydrati on* 
and/sunburn ( - 

23. Qiiti i he methods for the 
prevention and treatment 
of persons affected by 
he a t . 



- invite a guest 
discuss s tyje k , 
and 



speaker to 
its ea u ses 



prop e^^t reatment . 



- List and discuss basic first 
aid procedures; 

- Attend the Safety Oriented 
Fi rst-Ai d Course ( SOFA ) . 

- Study the_coid water 
survival chart: relate it ta- 
the conditions of 'any local 
bodies of water. ' , / 

- Visit or invite a member of 
the coast guard or forestry 
service to discuss 
hypothermia and cold- water 
survival tec hn i ques . 

- List the symptoms of 
hypothermia arid discuss 
appropriate means to rewarm 
a* v i c i i itk v * ' 

- .List" the symptoms of heat, 

- exhausti on arid detiy dr at i on , 
and research appropriate 
methods "of pre ven ti on arid 
treatment . 

-'Compare the treatment of 
people with .sunburn with 
that of "other burn victims. 



ADDITIONAL OBJECTIVES AND ACTIVITIES 



See .also the intermediate u n i £ on Consumer Chemistry. 



Books and Pamphl e ts 

British Columbia. Ministry of Education. VAST 3 Science * 
Book 1 - 9 Unit "2. 

British Columbia. Ministry of Lands, Parks and Housing: 
Parks and Outdoor Recreation Department. 

ftflC 1 s of Wilderness Survival (pamphlet) 
Beware of Hypo therm i a (pamphl e t) 
Outdoor Safety and Survival ( bookl e t ) 

Green, Martin I. A S i g*h o f Rel i e f : The First-AidHandbook 
for Childhood Emergencies ^ New York: Ban tarn , 1'977. 

St . J oh n 1 s Ambulance Society. Emergency First Aid: Safety- 
Or i en ted . 



Films 

The Unpl anned 

19: 30 NFB Col 106C 1071 568 

An industrial accident prevention film i 1 1 us trati ng two 
basic accident prevent ion tenets. Examples are taken from 
a large machine shop. 

Anthony Mazzocchi Talks About Chemical s and the Workers . 
?7TT3 NFB Col 106C 0178 528 [ ' 



Dr. EpsteiJi Talks About Pi s tort i on of Irtfa^mation 
13:b2 NFB Col 106C 01 78 532 ~ „ :. 

St. John's Ambulance Society and B.C. Parks and Outdoor. 
Recreation Department also have films. 



Other Resources 

ProvincialEmergency Program 
B.C^ Ministry of Environment 
Victoria, B.C. VSV 1X4 

informational" vis ion 
B.C. Ministry of Forests 
Victoria, B.C. V8V 1X4 
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BIOLOGY 

: • \ THE CEbt : BASIC UNIT @F LIFE* 6 

Topics 

Cell 'Structure 
Life Ac t i v i t i e s 
DNA and RNA 

Tissues, Organs and Systems 
Purpose 

is a basic biology urj i t , dealing with cells arid tissues 
the^* organization and sp^rc i al i zed f unc ti 6ns in life « k~ 
activities. It may be ured a|^a p re requ i s i te for other 
intermediate or advanced u r\i t s . }/ > 

Required Background * 

None. A 

Key Ideas 

b i Cell** ace/tfrfc basic units of life. All plarrts and 
^animals are made of. cells. 

* .' " " ' • '■; 

o r All 1 i v i.ri-g organisms require energy to carry but 1 i^e 

• ac t i v ft i e s such as metabolism, protein synthesis, active 

transport or reproduction. ^ x 



Cells' specialize to form tissues, organs arid systems. 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



1. Identify the»main parts of 



a cell in a cell diagram 



2 . Manipulate a microscope 
distinguish plant from 
animal cells. J 



and 



3 . Expl ai n the function^ 
the parts of a eel 1 . 



of 



4. Demohstraji^a knowledge of 
cellular processes 
controlled by the nucleus. 

5. Explain the significance of 
osmosis and diffusion to 
living things . 

6. Explain how energy is used 
by living. organisms and the 
forms it takes. 

7. Discuss the role of 

chromosomes and the 

function of cell division 
in 1 i vi rig thi ngs . 

8. Differentiate between 
ordi nary eel 1 divisionand 
<?el 1 division for sexual 
reproductiort. 

9. Explain the rel*ati orishi p 
between cei i s t \ tissues ; __ 
organs and systems and give 
an example of each. 

10 . Understand the advantages 
of af* division of labour in 
the various sy stems^/Of 
multicellular &r>$a*ri sm s : - 



Look at a variety of cell i 
types under* the ffi.icroscope 
to study basic cell parts 
a nd thei r f iihctloijV 

- x - - 
Rel ate^ the functions of DNA 
arid RNA in protein formation 
and explain Why; jJ rote i ns 
di f f er i ri di f f ererit 
species. 

Cite examples of the 
effects this difference in 
pro tei ns has on attempts to - 
trans plant tissues. 

Compare and contrast osmosis 
and diffusion by performing 
experiments, using 
laboratory mater i al to 
demonstrate each process. 

Describe arid draw the ATP- 
ADP cycle showing how it 
affects the amount of 
chemical energy stored in a 
eel 1 . 

Examine ce*l 1 models and * 
discuss the changes that 
occur in the surface-to- 
volume ratio as a cell 

grows, and hence the reason 
for cell division. 

Use models or charts to 

observe the differences 

between sextHfl and ase,xual 
reproduction. 



E xami rie prepared 
muscle, skin and 
a microscope and 
similarities, and 
di f f erence^v 



slides of 
bl ood <wi th 
ob serve the 
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Resources 

Texts * 

B.C. Ministry of Education. JAST 4 > Biology . Unit 3, Topic A . 

m ■ ? - i. ... _ • . . - ; 

Heimler. Foe^Ts an- Life Sc fen.ce ■ ^Un i t 2, Chapter 2. - 
Heimler and^ Neal . P r; i nci pi es of Science: Book 1 . Unit 4 9 ': Chapter 

i3 : * ~ ; — : ■= . /> 

Films - ' i . ■ 

Beyond the Naked Eye * 

18:04 NFB Col 106C bi 73 1035 

A view of the living, pul s^ti ng uni'verse, eonta^rr^d in a single 
drop of water from a fish aquarium. < - 

DNA 

16:40 NFB Col 1^6C 0168 174 _ v 7 

The genetic material DNA is described and i 1 1 us trated i n t this 
film by colour animation. ^Mutations are also discussed. 

Learning About Cells 

16:00 GS-689 VLS-168 (videotape) 



Presents cells as i ri d#p e n d e n t , -dynamic units; cell structure , v 
cell division an<d spec iali zati on f s hows nucl eus , cy topi ^sm, 
c hi o ropl a s ts , mitochondria, and electron micrograph of nods and 
cones of the eye. 

What is Life ? - 
8:22 NFB Col 106C 0170 013 

This animated f i lm provides, lucid, explanations wi tjfi e>Jce.Vlent 
colour and effect. ; 

Fi i'rtii oops * j 

An Inquiry: The Importance of I; he Nucleus BSCS (4 mini 
fjj to si s . BSCS (4 min) : • 




Topics 



Features of Living Things 
Sc i en ti f i c Names 
CI assif ieatibn ; . J- '.' 

Purpose . - _ 

:% } « - ■ 

The theme of this unit is the cHversi ty of life and how 
Scientists use the binomial system of nomenclature. Students 
will acquire a knowledge of the scientific cl assi f i carti on- of 
living things. The unit will be especi al ly val uabl e as 
preparation for more advanced biology and ^p6r programs in 

health and related fields. 

■ t- 

Require* Background 
The intermediate unit on The Be 1 1^ 
Key Ideas 

B' _ ^ • j 

o Classification is ba<fed on the similarities, differences 



and relationships between living organisms 



f 



o Living things can beVcl assi f i ed into 5 main groups or 
Kingdoms - monera, protista, fungi, plarita, ariimalia. 

o Scientific name's are based bh the binomial system. 

o Scientific names (genus and species) for living things 
are the same throughout the world. « ■ - 
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-LEARNING OBJECTIVES 



Z 



3 . 



4. 



5 . 



6 . 



bescribethe features 
living tilings that 
d i s t i rc>g u i s h t h em from 
living things. 





List the 1 ife processes 
necessary to* keep an ' 
organ 1 sm al i ve .* 




Explain how DNA 
the features of 
o rg a n i sm . W 



controls 
an * 



Explain that ea/ch species 
has distinct traits which 
make it di fferent from 
other species. 

Explain the basis upon' 
which living things are 
classified. 

♦ 

Describe the advantages of 
scientific names over 
common names. . 

Explain ^how new species 
come into being and why 
some may di sappear . 



Li st the spec 
qual i ties -that 
living t'Ji 
1 i vin^- 

- Observe 

class \f y 
ri o ri - 



features or 
sepaj 




- Perform- 
that al 1 
J jivoi y| . 

>-*chemicfol 

cells and that 
things require 



ri ts _ to. show 
$i viti^s 



expel 
1 ifeV 

sic^V 
changes Mt& h i ri 

a<1J 1 i v i rig 
a c o i ri t i ri U o u s 



source of e ner gy . 

E xami ne methods of , / 

classification used i ri the 
yellow pages of a telephone 
book or in a library* 

Visit a pet store , zoo or 
plant conservatory and make 
a list of tkjje many different 
kinds of plants and'.animal s 
that are' present . 

Look up the scientific names' 
of these organisms arid group 
them by Kingdom and phy 1 urn . 

Organize a field trip to a 
nea rby field, park or vacant 
lot to collect and later 
mount and study insects. 
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^_ ■ - * -N . . 1 

Resources m 

Tex/ts 

B.C. Ministry' of Educati on .iTvAST 4 Biology . Unit 1, Topic A. 

Heimler? Focus on b i f e Sc i ence I Unit 2 , < C h a p te r 2 . 

Heimler and Meal. Princi pi es of Science: Book 1* Unit 4 , Chapter 
13. 1 I 0 ~^ ~ 7 

2 / 

Films \ * . \ 

Butterfl ies, Beetles and Bugs _ 

16:36 MFB — Sol ,1660 0161 078 . . *^ ' 

S ' - - 'J 

"7 Tfft s film exp Tores Ihe insect world showing levels of taxonomy, 

> phyl a , orders , etc .1* looks at classification systems and 
^ explains t+iat the point is hot to. remember all the divisions 
but to - note - why and how they are made** 

v 

What is Life? 

TTFB Col 106C 0170 G13 ^ 

-fThis animated film begins by distinguishing non-1 iving f rom / /^ 
1 i vi ng- organi srrrf . It shows cl early and succi nctly what 
scientists Th biophysics and biochemistry now perceive as the - 
facts of 1 i f e- concerning evpl uti on* and the genetically ( 
determining factor of the DMA molecule. ^ 

* ■> 

•% 

Periodical Article 



Gorman, James. "The 40-Mi 1 1 i on-Year-01 d Bug." ^ Di^over ,y3, 
"(Mav. 1982). 36. I 



, . No 

(May, l982.)i 36 * 

Preserved in amber, the muscl e-sr and membranes of a gnat have 
surv i ved j giving scientists information about the cells of an 
anci ent i nsect . 



7. 

1 



-* 1 
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DISEASE 



e s 




Causes of Disease . 
Transmission of Jhsease 
( Disease Treatment? and Control 

1 • I 



) 



Purpos 



f I 



Various types of^vnfec ti ous arid no n- i n f ec ti o us diseases of . -, 
human beings'^T^e studied. Causative agents, means of 
transmission, and general types of\ treatment are examined 
ajlong^^ith personal and public health measures for 
fireven ti on , ■ ' > - / 



Required Background 

A general knowledge of human anatomy will be useful. <> 



Key Ideas 



6 



o Diseases result from the reaction of the body to various 
external and d nternal sources of stress. . 




o Inf ec ti ous^diUeases are caused by a variety of agents j 
WhiQh may Ve transmitted to humans in a number, of ways 

4 



o^j The treatment of a disease can be related /to its-cause 
and the effect whigh\it has bg the 



i 



o Accurate d i ^ n o s tsio f fee h prevents serious illness, 
* ensures appropriate treatment and s,peeds rejfeyefiy. 



The individual and public agencies can co-operate t 
prevent the spread of i nfecti ous diseases . 
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LEARNING OBJECTIVES 



A. 




Classify diseases as 

i h feet 1 pus j tfegenerat i ve 

or genetic. \^ 

Give exampl es of' 
infectious diseases caused 
by bacterid, viruses* 
fungi , and various ; 
pta r a s i t e s . 



Discuss the major ways 
which diseases are 4 
transmi tted : * 



by 



a i rbo \r ne 
d i rec t contact 
insect-carried 

wound i nfecti ons^ 

sexually transmi tted 
contaminated -water and 
' f o o d 



Give examples of 

s e veral diseases 

transmitted in each 



way 



Name several, antibiotics , 
explain the mode of action 
of anti bi otic s and list 
several diseases treated 
wi th them . 

Expl a i n the terms : 
antibiotic, allergy and 
anti bi otic re si stanee. 

Explain why viral diseases 
are , difficult to treat 
with antfBioties or 
^chemical agents . 



Discuss the use of anti- 
toxin! in the treatment 
some diseases. 



of 




LEARNING ACTIVITIES 

- List common irif ec^tn.bus 
^diseases, es pec i a rTy the 

"childhood" diseases- . % 

- List diseases caused by 
genetic defects; • 

- Read about theories of the 
causes o-f cancer, v 

- Waftch a filnj or read an 
article on^gene t/i c disease! 
and counsel 1 i rig. 

- Examine microscopic slides 
of types of bacteria. 

- Find illustrations of 
viruses whtcft^ause human 
disease. $ / 

- List common fugus arid 
par t as i tic di seas.es f ound i ri 
temperate c^l i mates . 

- CI assi fy^v^H 1 - known 
infectious diseases by the 
way each Is transmitted. 

- Make posters illustrating 
ways d i sea ses ^re 
transmitted or how to 
prevent their transmission. 

- Report' on the discovery and 
commerci al produc ti on of 

p e ri i c i 1 1 in. 

- Report on how hew 
antibiotics are discovered 
arid te s ted . 

- Visit a hospital laboratory 
arid learn how specimens *are 
cultured and how tec hn i c i an s 
determine antibiotic 

sen si ti vi ty . 
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LEARNING ACTIVITIES 



Give examples of the use 
o f chemotherapy , radi ati on 
and surgery a s N v t r e a tm e n t s 
for disease. \ i - 

Ex pi ain h^w/na rural and 
acquired, actyve and , 
passive immur/i ty develop, 
in the humanr body . 



It3. Define vaccine, toxin and 
antitoxin and give' 
e x amp 1 es of each . 



on 



9 . 



11. L 



12 



4 



st ways to 
an'smi ss i on 
rough food 



Ex pi a i n what 
count is and 
significant. 



prevent 
of disease 
and water. 

a col i form 

w hy-^pt i s 



13. Discuss the advantages and 
disadvantages of spraying 
to kill insects which 
transmit disease. 

14. L i s t t h e r e s p o n s i b i 1 i t i e s 
of the citizen to prevent 
the transmi ssi on of 

•disease. 

15'. Describe _seif-ex am inatfi on 
for several forms of 
cancer: 

16. Discuss the relat ions hip 
of -smoking to lung cancer 
and other respiratory 
d i s e a s e s . 



Report 
al 1 erg i e s 



how anti b i qti c 
develop and what 
s pedpl e wi th these 
allergies could take. 

Watch a film about viruses 
and how they multiply. 



or public 

s p ejufc o h 



Have a doctor 
health worker 
i mmu n i ty • 



- Write to the Canadian Cancer 
^Society for pamphlets about 

cancer therapy, arid cancer 
s e 1 f - e x a m i ri a t i o H . 

- Write to the Atomic Energy 
Commission for material dri 
radiation therapy. 

.Hake posters reminding 
people to keep their 
immunizations up t*o date. 

Find out what i miau n i z a t i o n s 
are required f$r travel 
abroad . 

>^ 

Help out at 
cl i nic at a 
Uni t . 



an i mmu n i z ati dri 
1 deal Heal th 



Make posters stressing 
cleanliness by food 
handlers: 

Find out where the local 
community obtains drinking 
wateV and what steps are 
taken to ensure Its purity. 




135 



r 



133 



ADDITIONAL ACTIVITIES 



- Find out public health regulations eortcerrii rig the location of a 
house-hold well, how to col 1 ect wel 1 - water samples arid have them 
tested. 

- Observe a col i form count in a public health laboratory. 

- Find out what is required for pasteurization* 

/ 

- Visit a local dairy farmland observe the cleaning procedures 
used. ' ^ 

- Go on a field trip to a cannery, food-processing plant, -dai ry , 
or meit packer- > n 

- Find out local and provincial regulations concerning 
cleanliness in food industries', restaurants and • i nsti tuti onal 
ki tchens . ' 

- Make posters, about the effect, of cigarette smoking on the 
body. > . 

- Shew a film on smoking and cancer. ; \^^^ 

A HEALTH FAIR could be organized as an institutional or communi 
event and could centre around the. visit of the mobile chest X-ray 
unit, immunization clinic,, etc. It would include posters, films, 
displays and free literature tables on cancer, immunization, 
nutrition arid ot£er public health topics. Probably organization 
should be a cooperative effort with the local Health Unit, but 
publicity, posters , set-up and personnel for tables could come 
•from the Adult Basic Education class. It could be a final ... 
activity associated with the units on Disease, Food and Nutrition 
and F/tness and Health or several of the advanced biology urvrU . 

* y 
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Texts ♦ 



Heiiril er. Focus on Life Science : 208-233/ 412-415. 
HeimVer arid Neal . Principles of Science: Book 2 : 122-139. 
Other Books. 

Mader , Sylvia S. I riqUi ry i n to L i f e . Dubuque , Iowa : Mm. C . Brown, 
1982. * X 

Vol pe', P'e ter E . Man, Nature arid Society . Dubuque, Iowa: Wm . C . 
. Brown, 1972. 



Periodical Articles 
Diagnosis ^~ 

i : - 

Grady, Deni se . " Sheddi ng Light on the Breast. 11 Pi scover , 2, No. 3 

(March 1981). A new variation on an ol3 idea helps find cancer 
t of the breast. 

-f 

McKean , Kevj n . " Beami ng New Light on the Brain." Pi scover , 2 , No . 
12% ( December 19810. Coloured maps of the brai n ' s el ec tri cal 
activity helps spot epilepsy arid other diseases. 

McKean, Kevin. "Diagnosis by Computer." Pi scover , 3 , No. 9 

(September 1982). The story of CAPUCEUS, a diagnostic computer 
system. 

'< 

Treatment 

Angier, Natalie. "Bugs That Won't Pi e ■ " t Piscoyer } 3, No. 8 (August 
1982). Many deadl y bac teri a are now resi stan t to an ti bioti cs . 
Can new drugs defeat them? 

Grady , Deni se . "Aspirin - Is the Warning Necessary?" Discover ., 
3, No. 8 (August 1982) . The old standby-may be a 1 i f e- saver 
for, adults, but could be dangerous for children. 

~ "DMSO : The Best Tiling Since Aspirin." Pi scover , 3, 

FT6~! I ( J anua ry 1 98 2 ) . The controversial wonder drug may soothe 
aches, pains and bruises, but its critics call it "snake oil", 

v , * 




« "The Selling of/oraf 1 ex . " Discover, 3 8 No. 10 

~ — (October 1982 ). A new arteritis drug was suddenly withdrawn 
from the market. What happened? 

Langon'e, John; "Leukemia: A Brighter Outlook." Discover,, 2, No-. 
12 ( December 1981 ) . Chemotherapy, radiation and bone "marrow 
transplants offer new hope for children once doomed to -die: 

. " Robert' Wei nberg : Scientist of the Year." Pi scover , 4 
No. 1 (January 1983), 36. 

An experimental biglegist at MIT symbolizes the new research i 
cancer-causing genes. 

Wingerson, Lois. "Found: Cancer Genes . " Discover , 3, No. 6 (Jun 
1982). The. seeds of cancer are present m normal DNA . 

. "Training the Mind to Heal," Pi scover, 3, No.' 5 

(May 1982") . Some researchers are finding that the old saying, 

"It's all in your mind" could be true 

1 

Pamphlets (free) 

American Cancer Society (also distributed by Canadian Cancer 
Society). Cauncer Word Book . 

B.C. Lung Association. Your Health (quarterly periodical). 

Canadian Cancer Society. Cancer: Prevention . _ __ _ 

' it's up to You" to Take the Fi 
Miscellaneous other titles. 



Health and Welfare Canada. Be Wi se , Immuni ze . 

^p- 

Metropolitan Life Insurance. Your Child's Heal i\t .Care^ 

Films 

About VOL. 

13:38 NFB 106C 0174 123 

Question of Immunity 

13:04 NFB 106C 0171 034 
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ftU'MAN. BIOLOGY 

Topics 



Structure of the Human Body 
Major Systems of the Body- 

'Purpose ' 

This is ah i n troductory biology unit presented from a general 
education approach. For a more detailed or specialized 
approach, two advanced unit,s have been prepared: these are 
titled Body Systems 1 and 2, and will be found later in this 
guid^. ; ^ , _ 

Required Background 

The intermediate unit oh Cells - the' Basis of Life. 



Key^dj 



rieas 



The design of the human body is such that there is a 
remarkable interdependence between the muscular and . 
skeletal systems, although each is unique and highly 
special i z e d . 

The major tjody systems (circulatory, respiratory, 
excretory, digestive^, and nervous) although each highly 
specialized for one particular purpose, could not 
function properly without a clear division of labour and 
c 1 cdse i n terr ati onshi ps . r 



Is* 
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LEARNING OBJECTIVES 

'Examine a human skeleton 
and identify or label the 
major bones. 

V 

Label the various tissues 
in a cross-section of a 
b cm e 1 . 



LEARNING ACTIVITIES 



3. 



•are and contrast bone, 
cartilage and 1 igaments . 

Identify the major types 
of muscles, and compare 
the function of voluntary 
and involuntary muscles. 

- ■• - -. i ■ 

babel a diagram of the 
human heart and trace the 
pa t)i of blood through the 
heaVt . 

"identify the organs of 
e i r e u 1 a t i oti _: _ t h e arteries, 
yeins % capillaries, and 
explain their respective 
f uric ti ohs . 

Compare and contrast 

pulmonary , systemic , renal 

and portal c i r c U 1 a t i CkH . 
.» 

List the. major components 
of the blood and discuss 
the 1 f unc ti pns of each * 



Relate the di f f ere'nt 

components of the skeletal 
system to different 
f u nc t i ons wi th the ai d of 
charts, di a g-rams ; models or 
a sk el eton . 

Examine cross- secti onai a n( i 
longitudinal slides of bone 
cartilage and ligaments, to 
relate the anatomy of each 
tp their function. 

Experiment to demonstrate 
the i habi 1 i ty of an 
i ndi vi dual to consciously 
control an i hvol untary 
ref 1 ex . 

Label anti complete a diagram 
of the human heart and 
indie ate the di recti on of 
blood flow. 

Measure some funox ions of 
the circulatory system 
( bl oo d pressure ,1 re sting 
heart rate, and recovery rate 
after exercise, c rxtyi n g 
rate and level of 
hemogl o b in j,i 



De$^ri be the 1 /rtphati c 
^ s'y^em and its, f junctions 



10 



. '9Hagram and explain the 
function of the organs of 
the'b'ody in vol ved i n 

r-' resp i r a t i o n (1 ungs , heart 

r blood) . 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



11. Discuss the role of 
hemoglobin and the need 
for gas exchange' in body 
cells. 

12. Examine a model of a 
kidney, i den t i fy the 
various parts and indicate 
the function of each 

part . - 

13. Diagram or label the parts 
o f the human digestive . 
system and indicate the 

.function of each part. 

14. D i s.'t i n gu i s h between 
chemical and physical 
digestion. 



¥ 



15 



16 



17 : 



18 



Lf e s c r i b e t h e major parts 
of the nervous system 
(brain and spinal cord). 

Compare and contrast 
s e n S9 ry neurons, motor 
neurons and associative 
neurons . 

Describe the autonomic 
nervous system and state 
its function: 

Compare and contrast a 
conditioned reflex with c 
na taral reflex. 



path 
the * 



- On a diagram trace the 
1 1 a k e n by air "eiiterjhg 

body and explain the 
-function of the major organs 
of the respiratory system. 

- 1 1 1 us trate the path of urine 
and name the main body parts' 
i nvolved ,* wi th an ' 
explanation of t h e i r? 
functions . 

Experj rent to demonstrate 
: t he action of. d i g e s t i v e 
juices' X) n • starch , pro tei ri 
and fats'. 

-Design experiments to test 
how environmental conditions 
affect the rate of an 
enzymatic reaction such as. 
pH temperature and 
concentration. 

- Identify, usi njjyprepsred 
diagrams, thevxttree wkjor 
types of neurons (sensory, 
motor, associative) and 
describe the function q f 
each. 1 

- Differentiatebetween 
simple and conditioned 
reflexes given a list of 
examples . 
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/integrating human biology W v lTH OTHER areas of adult concern 



The iris true tor may wish to 
pro v i de opportunities for 
students to: 



1-1 



1-2 



Appreciate the impact of 
technology in the field 
of biomedical research. 

Evaluate the effects on 
society of biomedical 

technol ogy arfU the 

pi) ssi bi 1 i tils of . robots _ 
that see . feel , and make 
simple judgments . 



1-3 Relate food energy 

content, human activities 
[rid metaboi 1 sm . 



1-4 



1-5 



1-6 



Appreci ate tkte role of 
medical technology in 

allowing sen ec ted 

i ridi v i dua^s an ^extensi on 
on Vife they may not 
otherwise have had e.g. 
pac<e makers, artificial 
heart , ki dney , lung. 4 



Evaluate the advances 
tnedi cal technol o^v on 
rs df 



of 



sod ety i n terrrrs 



cost 



benefits, 
increased 
size. 



ethi c s and 
popul ati on 



Predict the effects of 
various forms of * 
environmental i&oj 1 ution 
on the respiratory 
sy stem . 



ScUie possi bl e activities to 
aich integration including the 
f ol 1 bwi hg : 

- Do library research on the 
advances in biomedical, 
research* and o n t h e role df 
"the chip" in b i om ed i c a 1 
technol ogy . 

- Invite, or interview a 
doctor interested in '■' 
hoi i s t vc med i c i rie to discuss 
the Relationship between 

1 i f eltyl e , eating' habits and 
good heal th . 

* - Research or read about 
various environmental 
pollutants arid their effr&cts 
on the major body systems. 

)o a 1 i brary search or 
investigate some 
tec hnol og i c al advances to 
extend tfte senses or the 
nervous system . 

Conduct interviews or read 
arid research information to 
determi lie the effect of 
robots on. our society: 
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. -I NTEGRATT NG HUWAN BIOLOGY WITH OTHER AREAS OF' ADULT CONCERN 

1-7 Apprec i a te ' how -one's 

• lifestyle affects the \ 
^ body system. ' \ 

1-8 Develop an awareness of 
the compl exi ty arid 
fragility of the nervous 
system. 

1-9 Appreciate the relative ■ : 

importance of the senses 
and the role of 
technology in extending 
them. * " 

1-10 investigate how the 

nervous system adjusts 
i tsei f . to si tiia ti oils 
involving sensory loss 
e.g. compensation arid 
- ' sensory extension. 

I - 1 1 S tudy theflttecharii sms by 
which drugs affect the 
nervous system. 
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Resources * 

« ' !■ 

*_ \ . 

•* 

Texts 

Heimler. ^p^s on life Sci ehce . Unit 4, Ch. 1-3; Unit 2, Ch. 3. 
Heimler and N e a 1 . Pri hci pj es of Sci enc-e : B(pok 2 . Unit 1 , C h . 2 - ' 

Other Books Y 

Berry, Gordon S. , ,and Harol d P. GopaulK^ Byol ogy of Ourselves: A 
study of Human ^Bi ol ogy . * Rexdal e , 0 n t . : Wiley Canada, 1982 . 

" * ! ^ 

Gottlieb, dp ah S. Bonders qf Science: The Human Body . Austin, . 
Texas: St^c k -V aug hn , 19/7 (easier reading level). 

J acobson and others. The Human Organism: Science and Daily 
Living- New York: American Book Company, 1969. 

Scar row , H . R . Bodyworks . Torono t: Globe/Modern Curricul um/ Press , 
1979 ! r ; "Vfe 



Periodical Articles 

Grady, Denise. "Ah Impossible Bike Ride. 1 ; D j sco/er , 3, No. 7 

(duly 1982 ), 59. Computers that flex paralyzed muscles will, 

give the handicapped new ways- to exercise and get around. 

"The PI u,g-i n Artificial Heart." • Discover , 2, No. 4^ 

( Apri 1 1981 ), 77.' An implantable pi asti c ^nd al umi ni urn pump 



can replace a heart that fails, but its use raisets disturbing 
questions. 

Lagone , John. "Replacing Damaged Bones :J Pi scover , 2, No. 3, 
(March 1981), 64. Instead of using s£eel and plastic , 
orthopedic surgeon are repairing th|/skel eton with bones from 
-cadavers. - • - * 

Weintraub, Pamela. "The Brain: His and Hers," Discover , 2, Mo. .4 
tril 1981), 15. Mena dn women thi nk di f f erently . Science? is 



finding out why 



1981) 
wal k ", 

See aj so 



" Rai si p3 _ the Robots s IQ . " Pi seover , 
f 76 ; Scientists are d^vi sing machi nes 
make simple decisions and reproduce themselves 



2 , No . 6 
that see 



(June 
feel 



D1 scoyfef 4 , No. 2 (February 1983) 

Repl aci ng the Heart." 
National^ Geographi c , October 1982 

chip .aN biomedical research . . 
Newsweek , Dec 6-12, 1982- Cover stofy on artificial 

h^art. 



'Special Rep 
Arti cl e on th 




Films 



it&ck - Prescription f or Survival' 

55:40 WW. Col 106C 04 80 '146 " 

This film provi des a dfctai 1 e/ account of the k i rids 
•who are most likely to be victims of heart disease 
examines the c a^pd i oi log i s t ' s skills and looks 'at 
of a nucl e-a r- powered art i fi c i al lieart . 

V tjaf-i: B r ai n - Ri g ht Brain 

I 50: 35 CBC: Mature of Things Col 106C 0179 295 



of plople 
It also 
the p o s s i b i 1 i 



Research confirms that the two halves 0/ the human brayA -tend 
to specialize in different ways of thi nki'ng and -percei vi hg 



uL Hand 



- 27:55 CBC Col 106C 0A4203 

By studying t he < e 1 ec t r i c al imp\lse§. that originate in the bra 
and are then transmitted t vi a nerv-f channel, s ta the muscles, 
sci ehti sts are trying to Answer the question; "What happens 
when a person makes a voluntary movement"? * 

P a tterns of Pain 

TT: 50 CBC 106C 0A8 430 



An eMfy oration of the perception of" pain in. the human nervous 
system, and different techniques to alleviate pairt^t 

Think Before You Eat ' 

; 27 : 50 X-BC : Nature of Things Col 106C 0176 167 

A hard-hitting look at the national diet that cause^ more 
people to die of overindulgence that from too 1 i ttl| food 
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4 HUM£ji DEVELOPMENT AND 4Ij^Atf IOR 
Topics „ / - 

Behaviour and the Senses 
-Reproduction - 
Birth Control 

* Purpose 



ERIC 




This unit provides' an overview of the human .organi sm. It is 
intended for students interested in the topic but not 
requiring an In-depth study.- For a more detailed or 
intensive unit, see advanced units Body Systems 1 and 2, 
Human "Inheri tance and Humand Growth . and Reproducti d*r^ 

Required Background 




fey Ideas ■ 

o The senses, hormones and many other inborn behavioural 
patterns (irrstineti, reflexes, biological cl ockn; or 
bi orhythms) al 1 owfajcgani sms to respond to their internal 
and external environments and thus survive. 

o Human reproduction is one of the most highly specialized^ 
forms of sexual reproduction." > x 

o Although all forms of reproducti on *( sexual and asexual) 
are directly related to the • su ry-Wsal of the species - 
only sexual reproducti on produces ^Yfspri ng which are^ the 
produ-ct of both parents. f p ' 

o Conception may be prevented by appropriate birth control ._ 

m 146 



It is preferable to have -compl eted the Human Bi ology uh t or T 

otherwise have an understanding of the, body systems (ana their 

_ *- . V 

interrel ationshi ps. • k 



LEARNING- OBJECTIVES 



LEARNING ACTIVITIES 



1. 

2. 
3. 



List. the sense organs and 
specify what stimuli they 
f e c e i y e - 



9 . 



Describe the function^ of 
the endo re r 1 ne system .< 

List the factors w hfc h 
influence human behaviour 
and explain how a nabH i i 
different from a reflex. 



Explain why certain 
act i v i ties in <5ir\La n i s 
and "f^um a n s occur ^i n 
regu 1 ar rhythms . 



5 . 



6 . 



7 . 




Identify and explain the 
function -of the organs i n 
the male and 
reproductive 



the organs 
female <' 
systems . 



Describe the importance of 
the human female mep s tr u a 1 
cycl e . * ' 



Explain 
between 
c i rc lii a 
circular 



r e 1 a t i 
maternal 
and fetal 




Ex p4^f nz/why certain 
* i n h?r.iW d characteristics 
a p pre-ar i n every generation 
while others may skip a "J 
generation or never show 
up. j 

Descri be the manner i 
whierh hereditary traits 
are transferred from 
parents to offspring.- 



Examine models or diagrams 
of the eye, earr, skin to 
i den ti fy the m'aj or parts and 
discuss their functions 

Do library research or re< 
a b° u t^some interesting 
aspects of the nervous ' 
system, such as acupuncture 
or b i o feedback . 

Determine body rhythms by 
c h a r t i n g d a i 1 y changes in 
mood , heal th , appeti te , 
exerci se,.\eati ng habits, 
etc. 

S t u dy d i a g r ams g f mal e and 

femalereproductive 

sy s terns . 

Study a chart showing the 
cycle of ovulation, buildup 
and breakdown of the uterine 
j^^ng . 

Review diffusion and osmosis 
and explain why physic*! SmS 
caution pregnant women on 
smoking, dp nki ng and the 
use of drugs. 



family tree for 
gene^f actors 

ea r 



Construct a 
such single 

such as PTC , hand span, 
lobes, tongue rolling, 
widow's peak or hand 
folding. 

Db_ library research on 
selective breeding, and 
diagnostic tests as PKU 
affin i dee rites i s a 
u 1 t r a so itard - 



such 




v 



/ 




LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



16. Read and interpret a 
pedigree. 



11. Explain the concept 
i nher i\ed di sease . 



13 



14 



15 



12. Explain the value of 
genetic, counselling. 



Describe the pri he pi es 
upon w h i£ h birth control 
methods are based. 

Discuss personal 
responsi bil i ty in the 
context of popul ati op * 
growth and birth c o n t fcQl-/ 3 

Appreciate the impact of 
eugenics on society. 



16. Evaluate the advances of 
genetic engineering. 



Investigate such diseases as 
cystic fibrosis, sickle cell 
anemia, Hun ti ng ton 1 s disease 
and Down's syndrome. 

Invite a local specialist 
such as a physician or 
public heal th nurse to 
discuss genetic counselling, 
b i r th control or other 
pertinent issues. 

Invest i gate various birth 
control devices and discuss 
the merits and limitations 
of each. \ 

In small group discussion 
» format and using reference^* 
forecast /the problems the 
populations of ^Ke ear Jrh 
face today . 

<* 

Research ^recent articl les "on 
cloning, genetic engineering 
and eugenics. 



<5 
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Resources 



Texts 
He i ill Ve r , 



Focus oh Li fe Science. Unit 5, Chapters 1, 3, and 4. 



Heimler and Neal . .Principles of Sci 
1 



^ Uni t 2, Chapter 



Other Books 




a 



Berry, Gordon S. Biplogy of Ourselves: ft Study of Human Biology 
New York: Wil ey , 1581 . \ ~ ~' ^" — 



\ 



Perl sdicai Articles-' 

Angier, Natalie. "Dr. Jekyll arid Ms. Hyde. " Pi scovfer , 3, No. 11 
(November 1982). P reftien s t r a 1 syndrome may drive some women to 
v i o 1 e nc e • jr - 

No. 



Langone, John. "The Qu(fst for the Male Pill." Discover,. 3 
10 (October 1982). * 

"Moment of Conception." Discover , 3, No. 10 (October 1982) 

See also the foil owing items in Sc i Quest : ^ 

February 1980: Recent genetic discoveries. 
July-August 1980: Early di slavery of inborn de f ec ts^tfl +7 
metabolisms. _y . £ 

November 198 0 : Sexual ly transmi tted diseases. 
January 1981: DNA /repa i r mechanisms. - 
March 1981: The .'extrea bit' of DNA. 



Films - 

Contraception: The Hidden Cost ' 

^6 : 52 CBG : Man Al i ve CdT~^Q6^6l 78 056 

Modern con trrffceprti on is presented i n this film not only as a 
technique but al so as an a tti tude ^to 1 i vi ng . Counsellors and 
copplefs discuss various methods yrTd the^r implications. 



th e pi f f princes are Inheri ted 

27 : 50 ' CBC: Nature of Things Col 1066v 1076 064 

David Suzuki uses the fruit- fly to discuss imitations, eurreht 
genetSc research and the rel ationship o^ this research to some 
of the probl ems suffered by humans. 



DNA 



10:40 NFB Col 106C 0168 174 



) 



v The genetic iiiateri atgpNA is described and illustrated by colour 
V animation. Mutation^ are also discussed. ^ 

One- Two- Three- Zero „ 
2 7 :48 CBC: Nat ure of Things Col 106C 8179 305 

The film describes how the first test-tube birth came about and 
the methods which were used. 

The Psychology of Hah: Ah Inquiry \i n to Human— B-e hav i oq^ 



A comparison of Freud' s and JtfngX^ theories with Watson 1 s 
theory of behaviour modification. 
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INDIVIDUAL DISABILITIES 
\OpicS • ; 

Merttal Handicaps 

Neurol ogical arid Degenerative Disorders 
Visual Impairment 
Audi tory Impai rmeht 
Physi cal Di sabi 1 i ti es 



Purposi 



r 



Society is trying to assimilate the mentally and physically 
handicapped into the mainstream of community life. 
Therefore, a knowledge of the physical causes and 
consequences of the more common individual disabilities which 
affect people is useful to everyone, especially those 
entering health and human service careers. / • 

• 

Required Background 

None, but a general background in human biology will be 
helpful. . 

Key Ideas 

6 Mental and physical disabilities have a number of causes 
and effects, and, in sbme cases, can be prevented. 

o Inability to cop£ with one aspect of life dpes hot 

necessarily affect a person' s ability to perform no rm ally 
in oth^r ways. 



Urii t 0utl i he 



The following is a generalized outline. It should be 
modified to suit the interests of students and instructors 
arid the^pxterit of local resources. Each top,ic listed may be 
dealt wfth under the following headings: 

Terminology and definitions 
Biological causes 

Effect which the disorder has on a person 

Assistance available to aid ah individual ill coping with 

the di sabi 1 i ty 

Prevention 



The first topic, mental retardation^ is outlined in more 
detail than the others, as an indication of how an 
instructional unit might be developed. 

1 . Mental Retardati on 

b Definitions 

o Causes 

- genetic (Down's syndrome, PKU, etc.) 

- prenatal environment (Rubella, Ph incompatibility) 

- birth injury and prematurity (cerebral palsy) 

- post-natal problems (encephalitis, meningitis, 
trauma , lead poisoning) 

- other causes ( reject i on , early dietary 1 ack of 
protei n , etc . j 

o Effect on the Individual : discuss type of brain damage 
in general terms (motor skills, reasoning, etc.) and 
idea that damage is a matter of degree. 
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o Ass i stance Avai 1 abl e : thi s to pie lends itsel f t* 
studeryt research on local problems. 



Neurological arid ..Peg e hj&AiA 



epilepsy . t . 
poliomyelitis 
multiple sel erosi s 

mu s c u Va r dy s t r o jJhy and myas theni a g r a-v i s 
- Parki nson 1 s di sease 
Alzheimer's disease 

Visual Impai rmen t 



Audi to ry Impai rmen t ~ 

Physical D i s a b i 1 i 1 1 e s 

spinal injuries 
- effects of trauma arid tumors on the brain 

other physically disabling problems which limit a 
person's life, such as di abetes , dialysis, etc - 




% P rev en tip n : - "geneti c counselling 

-amniocentesis'- 



- maternal heal th care 



- imp roved post-natal environment 




Resources 



Barnes, Ellen, Carol Berri gari arid Ddugl as Bi kl en ... What' g ^ the 
Pi f fere nee? Syracuse, New York: Human Policy Press, 1978.. 

Although intended for use by el emeritary school teachers, 
this book contains a wealth of basic information about 
disabilities and an ex ten s i ve b i bl i ograp hy of books, 
films, pamphlets, etc . , many of which are free or low 
* cost. * A) though the references are American htere are 

Canard i an counterparts of most organizations menti oned ( or 
the American organization may send single copies to 
.Canadian educators). 

British Columbia. Ministry of Education: Continuing 

Education Division. Issues arid _ I risi gh ±%: A Ha rid i capped 
Awareness Resource Manual . Victoria* 1981. 

Canada. House of Commons. Obstacles (Report of the Special 
Committee on the Di-sabl ed and Handicapped ) , Ottawa: 
Ministry af, Supply and Servi ces ,Cl981 . 

■ ' ■ • \ j y, - x ~ 

Kunc, Norman. Ready , Wi 1 1 i ng and D i sabl ed . Toifeiita: 
Personal Li brary, 1981 (distributed by Wi 1 ey ^and Sons 
Canada^. 

\ - ■ - * > 
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CHEMISTRY 
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CHEMISTRY : INTRODUCTION 

~s ' - 

Topics . ' X 

Laboratory Safety v j 
Elements, Compounds arid Mixtures 

Atoms and Their Structure * \ 

Molecules arid Ions 
Symbols arid Formulae 
The Peri odic Tabl e 

Purpose 

This is the first of two i ntroduc tory units in chemi s try , the 
second being Reac ti on s - and Equations. Another unit, ^ more 
general approach to application of chemistry in everyday 
life, is entitled Consumer Chemistry. 

Required Background ; 
None. • 

■ - - - & 

Key Ideas . ' \ 

o When working with chemicals, it is essential to observe 
certain safety rules and procedures.. 

... : i'.t / , . 
o All substances can be classified as e Verne fits , compounds , 
or mi x tures . 

o Atoms are the simplest units of matter; a number of 
theories have been put forward to explain their 
structure . 1 ; 

o Scientists have developed a shorthand system of letters 
and numbers to represent elements arid compounds . 
Elements are arranged in the Periocftc fable according tc\ 

& their atomic structure; ba si c fp f orma ti on about elements 
can be obtained from this table. 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



Instructors without access to conventional laboratory fad 1 i ties 
are encouraged to find other ways to 1 mpl ement thl s unit. The 
Resource section of this Guide provides 1 deas and resources for 
experiments using househol <Uequ1 pment In a nbn- 1 abora tory setting 



A, 



List safety procedures 
which should be followed 
duri ng chemi ca,] 
ex pe r i men t s . 



Explain what to 
chemical burn. 



do for a 



Demonstrate correct ways 
to heat materials, operate 
a gas burner (if 
applicable), pour liquids, 
etc. 

Define element, compound 

and mixture and give 

examples of each; classify 
common substances as 
elements, compounds or 
mixtures. 

Define atom; 

List various theories of 
atomic structures; explain 
why some have been 
discarded and what the 
currently accepted theory 
is. 



(in atomic 
, proton ^ 

meant by ) 
and energy 



Def i-ne nucl eus 
tern??) , neutron 
and electron. 

Explainwhatis 
el ec tron cl ouds 
1 e v^ 1 s . 



Expl ai n the terra i on 
how it differs from 
atom. #► 



and 

a 7 



- Make sa"f ety posters f$r the 
classroom or 1 abora toj^ . 

- Have an industrial first aid 
attendant talk about 
handling chemi cal s . 

- View a film on lab safety 



Classify a collection 
materia^ as elements, 
compounds, or mixtures 



of 



Demonstrate the union of 2 
elements to form a compound 
with new properties (e.g. 
i ron and sul fur) . 

Demon str ate the 
decomposition of a compound 
to form two elements (e.g. 
electrolysis of water). 



Separate 
s i c a 1 



van ous 
means . 



•mixtures by 



Use charts to Illustrate 
atomic structure. £ 



Make and use flash cards to 
1 earn symbol s and oxidation 
numbers of elements and 
po 1 y a torn i c ions. 

Use flash cards to learn 
formulae of compounds. 

Make a display of household 
or techni cal chemi cal s with 
a simple common name, 
chemical name and formula 
for 
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LEARNING OBJECTIVES 



.110. Give the symbols for most 
of the common elements. 



11 



12 



13 



14 



15 



16 



17 



18 



Give the ^oxidation number 
(valence) for elements for 
which symbols are given. 



Explain what a polyatomic 
ion is and represent the 
ammonium, nitrate, 
hydro x i de , sulfate, 
carbonate, and phosphate 
ions symbolically, giving 
the oxidation number for 
each. 

Write formulae for . 
compounds for which tfie 
chemical name is given 
(and vice versa) . 

Give the chemical names 
for common household and 
other substances such 
table salt, baking soda or 
1 i mes tone . 



Exp Vain how th 
number of • an 
d^termi ned 




a tomi c 
e\ien t is 



efirie atomic ma si unit* 
and atomic mass ryumber and 
how each is. determined. 



Define 
several 



- ■ \ 

1 so to 



pe 



and 

example 



give 



Explain how 
arranged i h 
table. 



el,emen ts 
the peri 




Make single cards. each 
represent!' ng ah el e merit on 
periodic table. 



the 



Arrange these cards as they, 
would be in the periodic 
tarfhe. 



report on the, use 
e s in medicine, 
i ridus try . 




lead and 
of i so to| 
research 



Use information from t°he 
periodic table to write 
f ormu 1 ae for unfamiliar 
compounds . / 

_ *j 
Write a list of icommon 
metals and locate on' the 
periodic table those which 
are el emen ts . fc 



Find out uses for brie 
unusual me tal s . 



5r two 



Read. about several 
metalloids arid report o) 
their properties arid uses 



19. Use the periodic table to 
find the atomic number and 
average atomi c° mass of 
el eitien t s . 

26. State common properties of 
elements in certai n groups 
such as the noble (inert) 
gases, halogen, alkali 
earths , etc . 

21. Explain what transition 
elements are. 

22 . Define the terms metal, 
non-metal 1 and metalloid in 
terms of the periodic 
table. 
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Resources 
Texts * 
H e i m 1 e r a 



nd Neal^ 



Pri nci pi es of SCi ehqe : Book 1 : 22-42 

Principles of Scv&rree: Book 2: 188-222 



Heiml.er and Price. Focus on Physical Sc ience: 80- 139. 
Other Books 



Madras, Samuel, and others. Basic fjodern Chemistry , » Scarborough , 
Sntario : McGraw-Hi 1 1 Ryerson , 1,9^8: 46-67, 1 14- 126. 

Film 

C hem i c al F ami^ji es 

22 : 00 GS- 582 (film 4 ) VCH (videotape) „ 

Dispf^V^ samples of over 70 elements; demonstrates basis for 
dividing them logical ly i n to ~f ami 1 i e s ; explains atomic numbers 
and Periodic table. 

b 
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Topics \ \\ 

Chemi c al Reac t*i on 

Bonding " 

Factors Affecting Rate of Reaction 
Equations / ^ * . _ 7 

Simple Mass p-rob 1 ems /^S.aS 

: \S A 

Purpose * , ^ 

This is the second of two introductory tini ts in chemistry. 
Upon completion of this unit, a /student shbul <f have the basic 
know! edge needed for further study in chemistry or in 
subjects which require some chemistry background 

{■ 1 1 

Key Adeas 

• ~* 

i 

o Elements and compounds react together in a predictable 
manner. • 

s 

o Elements unite by different types of inter-atomic 
bonding. 

j • . 

o The r^te of a chemical reaction is dependent on a number 
of factors.- / ■ 

*■ 

o Chemical reactions can be written using formulae in the 
form of an equation. 

o The amounts, reactants and products in a reason can be 
r calculated mathematically 
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LEARNING OBJECTIVES 



LEARNING 



ACIDITIES 



*Iris true tors without access to eohvehti ohal 1 aborajory f aci 1 ities 
are encouraged to find other ways to^ impl ement ttijs unit. The 
Resource section of this Guide provide ideas for experiments using 
household equipment in a riori- 1 aboratbry setting; 



1 



9 . 



Explain what t a c hem i c a 1 
formal aNfepjresents . 




■ - Use symbol cards to explain 
-v^jjjiat a formula represents. 



Give examples of .chemiaal 
r e a c t i o n s w h 1 c h i p v o f V e\ \ 
synthesis, d e c o m p o s i t i oW , 
repl ace merit - -arid doubl e 
di spl acemen t ,,.us i ng names 
*b f substances or 

need chemi c*a 1 
equa t\o ns (see #7 below) 

Exp} a Fn what i s meagt by 
i o n_i Zfcjf o valent and polar 
b o nltrmW'a n d give examples 
of teachr ' 




- Perform experiments which 
represent each type : of 
reaction-^ * 

o combine iron and sulfur 
electrolysis of 'wiier 
pl ace a copper w i*re| i n 
_ s i 1 v e r n j t r.a te' s q 1 u t i o n 
mi x sodium c.hlgri de .and 
"si Iyer ni trat'8^* 



Draw diagrams to represent 
the above bond i ng types. 



iTi s t a n umber of 
which ^af fee t the 
chemical react 



he V 
i on. 



f ae tors 
rate of 



Define catalyst and give 
examples of the use of 
catalysts in the laboratory 
arid in i ridlis try 

Wr^HTe balanced chemical 
equations for. reactions, 
given chemical names of 
reactarits arid products. 

Use t\f\e periodic table to , 
de t^erm ine atomic mass 
Units of the reactarits arid 
produc ts . 

Solve mass problems fbs 
balanced, equations or Re 
able to balance the _ jl. 
etjUatiori arid then solve § 
mass prbbl em . 



o 
o 



S raw diagrams illustrating ' 
types of bonding^ 

-. Show the effect of increased 
heaJ: on rate of combination 
o f i/ ~s v u 1 p h u r and iron; 



eompare/the amounts of 
carbon (dioxide produced 
using varying proportions 
a dilate acid and sodium 
b i carbonate .> ^ f. 



of 



Compare t^e rate of reacti on 
using yemn f i rrngs and . 
sulphur to using iron chunks 
and sulphur. ^ 

/ 

Demonstrate the need for a 

catalyst ( manganes eiiriki oxide) 

to be able to produce oxygen 

from potassium chlorate; 

Use thi^ peri od.ie tab! e to 
find atomic m^fes units for 
compounds. 
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Resources 

Texts 

Hei ml er arrd Weal . 

ei ml er and ^Pr ice 
ether Books / 




Pri ncip] es of Sci ehce : * Book 1 : 43? 64 . 
Principles at science: Bool Z : 224-242 

FocuS on PhysJ cal Science: 234- 255 . 



Madras, Samuel, and others. Basic Modern Chemistry . Scarborough , 
Ontario: McGraw-Hi/1 Ry^son, 1978: 124- 132 , 2 13-226. 





SOIL 



CHEMISTRY 



Topi c s 



Chemical Cycles \^ 
Essential Elements: The N^ed 
Secondary and Trace Elemen 
Soil pH 

Hamas and Soil Fertility 
Ferti 1 i zer s 

Leaching and Mineralization 
Her b i.c i de and Pesticide Re si 
Formation and Types of Soil 
Com 8 po sting 
Hydroponics 



N^eds of Plants and How They are Met 




Purpose , « 

With the increased pressure of world population* the wise use 

of agrieulturaf and marginal land is of growing importance. 

Students entering agriculture or forestry- rel a ted careers, as 

well as thos-e who will only garden as a ho b by , heed an 

understa ad/ri g of the factors involved in soil fertility. If 

possible / students should have ah opj^jrturii ty to do simple 

chemical/ soi 1 tests using commercial kits. 

» * 

R e q u i reikJackground 



None 



Key Ideas 



1. Various natural cycles affect the fertility of soil. 

2. Certain elements are necessary for plant growth either in 
large or trace amount s . 



Human ac t i v i ty affects the f er t i 1 i ty of soil 
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LEARNING ACTIVITIES 



Use di 
the c a 
water 



grams to descri be 
rbon, nitrogen and 
cycles. : 



List ttte three major plant 
nutri enfes , giving the role 
of each/ in plant growth 
and the result of a lack 
of e a cm . 

Li st the secondary- 
el ements teal cum, 
magnesi urn and sul fur) and 
describe the role of each 
in plant nutrition. 

List several trace 
elements needed by plants 
(boron, ablorine, copper, 
manganese , ' 
^e mam and zinc ) and 
tlTe importance of 
to pi an ts . Gi ve two 
of detecting trace 
def ixi encies i ji 

Explain that pH is a 
measure of soil reaction 
and give typical pH ranges 
for soils. 




.Describe the pH range 
needed by 1 ocal 1 y 
important crops and/or a 
vegetable garden, fruit 
trees, etc. Be abl e" to 
list several pi ants . _ 
requiring acidic soils and 
several requiring alkaline 
soil s . 



Make large posters <*f these 
cycles. ^) 



Grow plants in vermicul l te or 
sawdust and feedwith only 
one, two or all three 
nutri en ts : 

Find out the com position of 
'solutions used in hydroponic 
greenhouses . 

t 

Research and report on the 
effect of a 1 & c k (or excess) 
of a trace element on crops 
g rown locally. 



List ways of remediating 
element deficiencies. 



trace 



U5e indicator paper to measure 
the pH of soil sampl es from 
different places. 

Collect and 1 abel , saftpl es of > 
substances used to omange soil 
pH . 

Ob ta i n +&6i 1 ' sampl e? and' 
determi ne their relative humus 
content . Try. to relate this to 
apparent soil f erti 1 i ty ... 

Collect samples of humus such 
as peatmoss , leaf mold, 
compost, etc. 

Compare permeability and water 
retention of clay, sand, 
peatmoss afl d a mixture of 
these. Also of the soil 
samples on which humus content 
was found . • - 




LEARNING OBJECTIVES 




9. 



10. 



11 . 



12 . 



13 



14 



is 



List way s 

pH : . 



of changing soil 



Define humus and list 
several mate rial sources 
of soil humus. 

List ways of increasing 
^umus content and explain 
how humus is depleted.. 

Discuss the role of humus 
i n soil ferti 1 i ty , 
permeab i 1 i ty wa ter- hoi d i ng 
ca pac i ty and pH . 

Interpret the numerical 
r a t i n g ( e . g . 6-10-10) on 
f erti 1 i^z-ers . Know the 
minimuminformation that 
must appear on fertilizer 
packages. 

List several substances 
used/ as sources of M,K,P, 
in f #r t i 1 i z e r s . 

Discuss. -'factors such as 
solubility, effect ort pH 
and cost which must oe- 
con si d e r e d in fertilizer 
choice.* ^ k-"' 

Li st the methods of _ % _ 

a P P 1 i c a t i 0 n _ 0 1 f ? r V 1 i z e r s 
such as broadcast,' 
1 andjng , *f oi ar sprays, 
irrigation. \ 

List alternatives to 
chemical fertilizers such 
as animal manures , green 
manures^bonemeal,etc. 
giving the advantages and 
disadvantages of each, if 
possible. 




ARNING ACTIVITIES 

Grpw plants in yry clayey 
soil, pure sand, and in clay- 
peat, sand- peat and pure peat, 
wa ter i ng equal 1 y . 

Collect fertilizer packages 
and i ebei.s * List the actual 
i n g r e d 1 e fi it s ; i n various" 
fertilizers. 

Find out the usual 
formulations for special 
purposes, . such as lawns, fruit 
trees etc . - . 

Find out .f ormuj^t i ons 
recommended for starting 
solutions. : 

Test soil samples with a 
commercial soil testing k'i t . - 

Find out how soil samples 
should be taken for laboratory 
tes t i ng . 

Krigw where soil testing is 
done. 

Vi si t a soil te s ti ng 
1 abora tory . 

i R.§p pr ;f ...j on,: I; si ow rel ease " 
f er-ti l I t zers used i n 
greenhouses . a net for house 
pi ants. 



7 



Report on "organic" gardening 
and farming methods. 

Debate the pros and cons of 
organic growi ng . 



Find out government 
regulationsonlabell ing 
organic fertilizers. 
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LEARNING OBJECTIVES 



t EARN I NG. ACTIVITIES 



16;. Define leaehing and 

mineralization and list 
the ci rcumstances causi ng 
ea.cb, the result oh soil 
fertil i ty a'nd ways of 
preventing these processes 
and of treatingsoils 
affected by th^in. 

17. Discuss the problem of 
pes ti c i de and herbl c i de 
residues in soil . List 
several such chemical s 
which have residual 
effects and several whieh 
are biodegradable or whieh 
break-down fairly rapidly 
when not .absorbed by the 
target organism. 



1 . 



2. 



Invite ah agriculturist or 
gardening expe rt t brri speak 
f e r t i 1 i z e r s . 



on 



Research and report on the 
problem of herbicide and 
pesticide res i due i n ; 
agricultural 1 ands a'nd viable 
alternatives whieh leave no 
residues. 



5 . 



ADD f T I ON At OBJECTIVES AND .ACTIVITIES 



Lisj: ways soil is formed 
and the steps in soil 
formation. 




Describe the effeet on 
soil of movement by 
glaciers, water and wind 



- Make charts bh so fl 
f ormat i on . • 



- Report on the origin. and kind 
of soil i n your locality. 

- Study soil maps of Canada, 
B.C. and the local area. 



List major soil types and 
thecharacteci sties of 
each. 



Ask a soil surveyor to come 
and describe his work 1 . 



Describe how to -Build a 
compost pile. Explain how 
the composting process 
works and the purpsoe of 
adding lime, soil, or 
commercial additives to a 
p.i 1 e . 



Ob ta i n sampl es from 
levels or stages- in 
and test for N . K . P. 
humus content . 

Visit a hy dropon i c 
greenhouse. 



various 
composting 
p H arid 



Describe how hydropbnic 
crops are grown. List such 
crops-, especially any 
grown locally. List 
advantages and 
disadvantages of this 
method as compared with 
growing plants in soil. 



Set up 
sy s tern 



a small 
in the cl 



ro 
assr 



d ri i c 
dm. 
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-Report on the use of - \ 
hydroponics as a solutidji to 
growing c rops under adverse * 
c 1 i m a t e conditions or as a, 
means of increasing world-wide 
food p roduc ti on. 



Resource s 



Books 

Car sorw— &ac he 1 \ Silent Spring , New York: Haughtori Mifflin, 

-196 2. f 

i • 

Hal pin, Anne. Organic Gardener' s Complete Guide to 

Vegetables and Fruits , v New York: Rbdale Press, 1 98 2 . 

Haynes, Nancy L. B i c£) o g i c a 1 S c i e n c e : An Ecological Approac h 
Chicago, 111. : RaVd McNally, 1973: _ 216-228. 



Valentine, K . W . G. and others. The Soil Land sea pes of British 
Col umb i a . Victoria: B.C. Mi ni s try of Environment, 1 978. 

P amp h 1 e t% ; ilree ) 

Agriculture Canada / 



A c i d . S o i 1 s and Agriculture Liming-. 
C omposting . "~ ~ ~T 

ffanagement of Saline Soi Us . 
M a n u re s' .^a hd Com po s t i ng . r _ p. 
What YOQ- Sh^l (j; Know About [er t i 1 i zgr s . 
• What You^Skjo.ul'.d Know About Soil s . 

' •- ■ T * kftT ^— : 

v - ^ %: - 
B.C. Mini s try' Of l^ri culture . 

Be Sure o^-. the f^eed for Micronutrients. 
Boron. • - '*s t ~ " ; 

. F e r t i 1 i z o fo &ti i d<e g "J y "a r ,i d u s regions e.g. Peace River, Lower 

~ ■ r Mra i n 1 a n d ) . 
Green Many m rffi. C r ojv^ . , • 
Peat an d ~Muc k, . Soils . ^ - '-■ 

3p ( i o u s to p i c-s ) - ' -\ 
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k- x ASTRONOMY r ' 

topics 4 r ^ 

The Planets and the Sun 

-. - *_._... - . V f 

•The Astronomer's Instruments 
Stars and Galax i J es ^ 

Purpose 

Students w i 1(1 learn about the structure, size and membership 
of the solar system and our galaxy, the development of ideas 
about the uni verse\ajid the major concepts of how, life^egan. 

Required Background * 

The units on Energy and leaves should probably be completed 
before t*egi h n i ng th/is unit. - 

Key Ideas 

o The posi-ti ons' and motions of the. earth ,- moon arid sun 

cause day and night, the seasons , .the moon's pha s^.j\ ' " * 
ocean tides arid eclipses. - ...... ■..■«" 



Although the ma in -features of- the solar system have been 
known for some time, recent space probes have added new 
information about its members. ' 9 

Modern theories, while not yet complete, can describe the 
origin of the solar system and formation of the earth. 

> 

Telescopes and spec trograpfts^ are the instruments commonly 
used to collect and analyse starlight. 



The forma t i on, c o'n t i nuarirce hid e-TTd i ng of stars can bp 
explained and studied: i' :f *Y.i*W v 



Recent work in astronomy has- de term i ned the size and 
shape of our galaxy, who o^r./gal ac ti c' riei ghbburs are , and 
the nature of pulsars, quasars arid'bfack holes. 

- 169 - > - ? ' 



LEARNING OBJECTIVES 

1 . Explain how the sun^ J 
prd .duces. light and other 
members af the solar 
system are visible by 
ref 1 ec ted 1 i ght . ' , 



Draw a di augram of tJie 

earth and sun to s Ho w t h a t 
the rotation of th.e f -v earth. , 
on its axis produces d-ay 
and night. 



Define the ecHp^ti^ 
descri be the ,i ncl I jf _ 
of the earth rota||: 
axis to the eel i pt'j 
produces our seas 



7 . 



8 . 




that 



T)es c r i be t he mtrt| o n ~o f t h e 
moon about the - ea rth ; an 3 
the production' of .tides 
arid the moon's phaseVT^^ 

Describe the orbits and 
p roper fri esJ of the members 
of the,, sol ar system. 

Describe the origin of the 
soTar system. 

State the major processes 
that have taken place on 
the earth since i ts 
f o rma t i orr: 



'Stat* the . principles and 
purposes Of a telescope. 



Sta^e the principles 
purposes of a 
spectrograph . 



and 



LEARNING ACTIVITIES 

Observe the phases and 
surface of tfve moon with 
b i n og u 1 a r s . ( 

I \ ' 

Observe the. surface of the 
sun with ah_ihexperisive 
protect ive filter. * 

Ob serve the planets using . 
star charts and monthly 
planetary pqsl t i o n s in t^h e 
RASC Observer Handbook ,. . 

Construct made 1 1 :J-.--V"* * K . 
demonstrating dajfand night 

and tpz season ft^' : 

S'-u "" » • ■ . 

Con st r uc t; accurate scale '. 
rfibde^sT or 'the sol^ar sy stem 
a ndV^ur /g?l axy . 

Lb c ate §^c k is sues d f _ 
Sc i e n t i^i c Am e r i c' a n and 
National; 'Geographic that < 
contain photos of pi anetary 
surfaces. 

I n v e s t i g a te the or i g i,n o f 
the Northern Lights. 

Investigate the origin of > 
sun spots. 

_.<»».- __ 
Investigate the origin of 
" twi nkl ing" in a star. 

Vi si t a pi anetari urn. 

Attend a telescope viewing 
session given by a local 
astronomer or college or 
university teg,c he r . 



170 

16'/ 



u 



LEARNING OBJECTIVES 



10. State how a star holds 
together and produces 

1 i $h €..:>' 

11. D e s c r i b e*, the formation, 

c o n 1 1-nti ance and ending of 
a typical star. 



LEARNING ACTIVITIES 



12. Describe' our galaxy' s 
size, membership and 
neighbours. 

13. Describe the 
characteristics o f a- 
pill sar, a quasar arid a 
bl ack hole. 
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_ T_ _ ■ 

Resources ^ 

Text^. - 
Heimler and Neal • Principles of Science: B^olcC^ Unit 3. t 

Other Books * \ 

I^lfe server ' s Handbook , pub 1 i shed ahho/l ly by _ the Royal 
; ^l^aS»*r on 9 m i9 al Sod ety of Canada , 124/Merton St., Toronto, 
^^^^^arlb M4S 2Z2. ' 

. . M. Physics for the Inguiririg Mind . Princeton s N.J 
are ton Urriverslty Pressi, 1960. 

' : ■_ i. ■_ , .... . 

ptt^Jey P., and James B . Ka1 er . Principles of Astronomy 
_7er§jon . Rockleigh , N.J. : Al lyn and Bacon, 1 9b J 

Periodicals \ *V. 

_ a ' v 

Astronomyo 
Sky and Telescope. 

' - .3 
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Topics 



ELECTRIC CIRCUITS 



f > 



Voltage, Current arf3 Resistance 



D . C . and A . C . C'tlrcui ts ' 



Purpose 

* 

This unit introduces' the basics of electricity, in particular 
the .p recess that takes place ifi simple electric circuits, the 
meaning of concepts like voltage, current, resi stance , 
j&p n due tor ancf i nsul ator ; the reason el ectrical connections 
; ^r^made .as they, are ; the purpose of protective devices and 
* ; <£$fiie characteristics of diodes and xapacitors. 



t 



V 



R*<l.u t rgi ;■; ;fta ckgnoi 

fhfe two fundamental units* on Skills and Processes of 'Sci ence , 
and Properties of Materials should be completed before . 
starting this unit 



Key Ideas 



d Electric circuits are a means of transporting energy from 
a source to a device. 



The source converts mechanical on:. chemical energ^to 
electric fcjftprgy: the device convert* el ectri c energy to a 
wi de vari ety of other energy f ornts itshat *i hdl ude heat 
light, sound and mechanical energy. 



" ■■ \ 
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o Voltage and current arg " ; elec tr4 c a^ terms that are 
used to describe the operating conditions of eireuit^ * 
components . 1 

o Ohm's Law summarizes the relationship between voltage, - ^ 
current, and resistance. \ - . 

d Voltage, current and resistors are measured v*i th ^meters . 

o Some electric circuits use direct current while others 
use a VXei^n a t i ,n g current. J 

o Switches, circuit breakers arid fuses are used to ensure 
safe arid controlled use of el ectrici^. 



r t 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 




4 



Describe the macroscopic 
processes in electric 
circuits when the^y are: 
operati ng . These are 3 
el e c t r i c energy being 
suppl ied by a source, 
conducted (transported 
oved) in the wires to 
some device, and the 
conversion of e 1-e c t r i c a 1 
energy to some other 
"energy' form (light, heat 
s poind £tc . ) . 



or 



Locate power sources. Phe 
source may be hidden 
behind a wall outlet or 
may be far away. Sources 
include generators (or 
alternators) and 
batteries. Sources are 
ch&rac teri sed by their 
v o 1 Jt a g e and whether ,DC .or 
AC. 

List some electrical 
devices or appliances, 

what they do and what 

o p e r a t i n g c o n d*i t i o n s must 
be sati sf i eel for proper* 
operation. 

Locate, in a ci rcui t, the 
connecting wires between 
the source and the device 
and demonstrate that it is 
a loop. 



.Describe a microscopic 
view of a DC ci rcui t that 
has a 1 arge number of ' 
indestructable electrons 
that move through the 
wire, d#J ivering energy 
from thP*sourceto the 
device and returning to 
the sou rce . 



Construct circuits with 
various sources , devices , 
wires and switches to make 
an operati ng ci rcui t . 

. . 9L- . .." i 
Exanii ne operati ng' circuits 

t° determi ne the 

relationship of the 

components . 

Study wiring di agnfoi s in an 
automobile service manual to 
determi ne the . relationship 
of the components. 



List different 
sources, their 
if DC or AC . 



vol tage 
voltage 



and 



Construct a voltaic cell 
w i^K two dissimitar metals 
a n d^fs n' el ectrolyte; 



L i s t d i f f e r e n t e 1 e c t r i c a 1 
devices or appl iances with 
their operating conditions. 

Measure vol tage and current 
in operating circuits: 

Determine the resistance of 
samples of common material. 

Verify that* the current 
decreases and the voltage* 
across each device decreases 
as more devices are 
connected together in 
series. 



Veri fy the vol tage/current 
relationships in parallel 
circuits. 



r 



List reasons for choosing D C 
or AC for voltage sources in 
a Variety of situations. 
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LEARNING .OBJECTIVES 



LEARNING ACTIVITIES 



Define the current at any 
point in the eireuit as 
4 the number or electrons 
that pass that point in a 
second. The size of the : 
current does not depend on 
the energy of the 
electrons. The unit of 
current is the ampere and 
is measured with an 
ammeter. 

Explain 'that the source 
provides energy to the 
el ec trons and eleetrieal 
devices remove energy frorn 
the electrons. The amount 
loaded or removed is 
determined by comparing 
the depart i rig el ec trons 
with incoming el ec 
The energy diffe 
electron is measured 
volts arid is called 
voltage. It is measured 
with a vol tmeter . 

State that, in a circuit 
containing a source arid an 
electric device, the 
voltage across the source 
and the vol tage across the 
device is the same. The 
% magni tude of the vol tage 
is determined by the } 
nature of the source. 




I rispect a c 1 rcui t breaker 
panel arid the fuses in a car 
to determirie if the breaker 
has thrown or the fuse has 
blown. . 

Reset circuit breakers and 
replace fUses. 



List a number of acce| 
safety prac ti ces and state 
why tftey should bj 
follo^d. 




5 



State that , in thi s 
circuit, the current at 
every point is the same 
The'magnitude of the 
currenkdepends on the 
nature of the device an 
the vol tage of the 
source. 
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ADDITIONAL LEAFHI flN* OBJECTIVES 



Plot the vol tage across a _ci rcui t device/ agai nst the eurrent 
through the)devi ce as different vol tage ' sources are connected 
to the c i re/in" t . 

f i 

Def i rie res i stance. as the slope of 1 i he oh a graph When 
voltage is directly proportional to eurrent; 

Measure resistance in ohms and understand that it ma 
varied by chafei hg the compos i ti on, size or temper 
matef i al . - 1 

Define an el eotri cat i risul a tor as a materi al that has a very 
high re sij t_frrfce , used to prevent electric eurrent from 
returp^gto the source via ah undesi red pathway. J 





Define a^n electric conductor as a material with a very low 
'esi stance , used tp^/di rec t the eurrent path in eireuits: 

State £hat when twp (or more) resistors are connected in 
series vttth a vol tjage source, the sum: of the voltage drops 
across «c h _resi stor is equal to the source current; The 
magnitude of the current is determined by using this result 
arid Chili's Law for each resistor. 

Explain that series circuits are hot commonly used because 
the current in the circuit and the voltage across each device 
depends on the number of devices in the circuit. 

Explain that^/in a_-circuit with a voltage source* and ^wqg 
resi stors ijT paral lei, the vol tage across each is the^source 
^voltage an/ the current through each is the current as if no 
^ther devices are in the circuit. As a result in parallel 
circuits are commonly usejl. 

Explain that alternating voltage sources produce alternating 
currents. These currents usually go back and forth .in the 
wire many times per second. The results from DC..HM rcui ts can 
be used in AC circuits. * ' V ^J 

D^scri be why fuses, c i roui t ^breakers and m at n s w i tc hes are 
conencted in series w ^^i^t h e remainder af th? ci rcui t ' i ri 
household wiring. Therlights, heaters and outlets are 




ABBITI0NAL -LEARNING OBJECT^ES 




connected in parallel. FSses and circuit breakers protect 
against too large a'curren t for the wires.. Main switches 
permit repairs of or ehariges to existing circuits. . 

Explain that the basis of electrical 
a p-ath for current: The use of a t 
is \o provide an alternate pathway 
the source f.r^^fe case of a device 

Describe the voltage/ current relati 
its use in AC- to-BC conversion. 



Describe the time-dependent 
capacitor in a Be cireuit. 
energy and release it later, 
DC conversion. 





safety is hot to become 
ird wire (a ground wire) 
r current to return to 
1 f uric ti on . 

ship for a device and 



e/ current relationship of 
citor carv store electric 
property is used in AC- to- 



r 





Resources 



Texts 




Reimler afnd Price: Focus on Physical Sci en ce, Chapters 20 arid 21 



Other Bo/oks * 

Bol ton ,/ W . Patter n s i n Physics. New York: McGraw-Ht 11 < 1974 . Unit 
1 Q . y ' 

Harris/ C . , and E . M . Hemmerl i ng . I n trod uc to ry Applied P hy s i c s^ 



Nevf York 
Heath 



Mc(^aw-Hi 11, 1972 , Chapters 25 and 26 



Robert W., and others. Fundamental s of Physics. Toronto • 
Heath Canada, 1 9 7 8 ,(^d^urF$\ 1 1 and 12 ~ 

Miller, F . , and_or^rs. r Co\cep^ in Phy sics. San Diego, Calif.: 

"5-17. 

Read, A.J. P tiy s i c s i A Desc r i p t iv f Analysis . Add i so n - We s 1 ley , 1970 * 
Chapter 8 . 



Academic Press, 1980, Chapters 



Rogers, E.H. Physics for t h/T in q u j r i n g frl j n d . : P r i n c e t Q n , M . J . : 
Princeton Uni versi ty Pre J ss , i960 , Chapter 32. 
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ENERGY.. 




Topi cs 



Energy, of* Mo ti on and Potential Energy * 
Heat Energy 

Electrical Energy * 
Energy 'Conservati bri 

Pttf^OSJ^ 

Studentrs will learn how to compute the* energi es involved in 
mechanical , thermal and el ec t A(a1 phenomena. Two rite a n i n g s of 
" energy\ conservation" will be examined: the concept of 
permanence and the concept fir wise use 




ui red ^Background 



units 0V1 tfaehihes and Electric Circuits should be 
compl eted bafolvethis unit is begun. 



Key Ideas 



When a force is 1 arge enough to make an objeet move , the 
work done on the mass often ^becomes apparent as a change 
in speed \or a change in height. o 



When the wea t energy of an object changes , the 
temperatu A of the object often changes ; these changes 
are rel a tedXby the mass and speci fie heat of the object. 
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Mechanical energy is easily and efficiently coriverte 
heat energy * t>ut„ the cb^ersi oh of heat energy to 
mechanical • energy is more difficult <ind less efficient 

Power is the rate of energy conversion. 



Electrical power is computed by using the voltage and 
current associated with an eleetrieal component. 

_ _ _ _ * 

Electrical energy is calculated from the power of a 
component and theperiod of its operation. 

The widespread use of electrical ener-gy results, in part, 
from the ease qf its conversion into other f o rras of 
energy sgch as magnetic, heat and mechanical energy,^ 
light and sound . 

The scientific law of the conservation of energy means 
that energy is never used up. Energy can only be 
converted to another fdqm. The Sujk with its nuclear 
conversions, provides us with most^W'our energy which 
can be traced through complex protfrVes such as 
photosynthesis and weather. 



The popular meaning of "energy conservation' 1 is the 
appropriate use of various forms of energy. The 
appropriateness may be based on the supply of the energy 
and/or. its. price and/ or the environmental effects 
produced by its use,. 

4 
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LEARNING OBJECT IVES 

1; Compute the change in 
kinetic energy of an t _ 
'object when the mass and 
change in spe ed o f the 
bb j ec t is gi ^en . 

2. Compute tfoe' change in 

potential energy 'of an 

• " * object given its mass and-, 
change in height. 

%. Compute the work done when 

the applied force 'and the 

• distance it is applied 

through are given: 

4 . Use the 1 aw of 

conservation of energy : 
the work done Equals the ; 
change ill potenti al energy 
plus, the change in kinetic 
energy . 

5 . Use the 1 aw of 
conservation of energy 
when energy associated 
with frictional forces are 
present., 

6. Compute the energy 
required to c Wan ge the 
terrfipef ature of an object, 
•gi veil the mass and ' 

spec i f i c heat- of the 
object afrvd the temperature 
change. - 

7. " Compute' the energy 

requiVed to change the 
phase* of a substance given 
the latent heat of the . 
phase change of ttie 
substance and the mass of 
the substance . 



LEARNING ACTIVITIES 



- Measure. the energy arid power 
available f r orii pe o pi e and 
compare to electric motors. 

■ Convert horsepower to watts 
for a number of engines. 

- Read electric arid gas 

- meters . 

- Compute the cost of natural 
gas or e*l ectrici ty . 

- Compare the cost of 
providing el ec t r i c i ty by a 
generator or by B.C. Hydro. 

- Study the operation of fuel 
cells arid wind generators. 

- Study the hi story of the 
word conservation. 

- Stufly , vari bus energy 
conservatism practices . 



List vari bus - practices that 
"do riot conserve energy. 

Compute the energy costs of 
various forms of 
transportation and space 
heating. 



* t 



r'8'2. 
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» . . ADDITIONAL LEARN<^£ ~ 6 Bd E C T I V ES 

8. Explain the conversion of mgchani cal energy into heat energy 
via f ri eti orral forces . : 

9. Explain the conversion of heat energy, into mechanical energy^ 
and the efficiency of the processes. 

10. Compute the power in an energy transformation, given the 
energy converted and \ttfe time- requi red for the conversion. 

4X- Compute the electrical power supplied to a degijce given the 
Jpv ol tage and current; S > 

12, -Compute the el ec tri cal ^tfiergy given the power a nd % the time. 

13, tis v t di f f erent energy types such as light; magnetic energy or 
sound and e 1 a i rf How tftsfcy can be produced. 

14, Define a second meaning of energy conservation as an increase 
in the ratio, "energy but divided by energy in" for a g[i ven 
process. * 1 x " - cj, 
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texts" / 
Heiml er and Neal .■ Principles of Science: Book 1 , Chapter^ 3 . 
- Principles of Science: Boot 2 , Chapter 22. 



Heiml er and ;%f i c e . Focus on Physical S^iencg , Ugy t 

Other* Books* _. " ' ' 'V ^SS^ 

fro«lton, W. Patterns in Physics. Mew Y&rk: McGraw-fli 1 1 , 1974 , -Unit 

'3, •• 



Fowler, ,J .M . Energy arid the Env i ronm6nt . 
1975. 




brk : 'McGraw-Hi 1 1 , 



Heath, Robert W/, and others. Fundament al s o f -•- Phj^s-ix s , ?' T o r o n to; 
Heath feanada, 1981; Chapters 8 and 9. ~~ : M [. J - ' ; ' * 



Rogers, E.M. Physics for the 



M j rid ; RiHriCeton, N.J 



Pri ncetoj^Uni versi ty Press, 1960, Chapiters 26-29° 
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SIMPLE MACHINES 



topic's 



.. ft:-'; 

t,. * * 



Simple Mach.ines-1 -Levers, pulleys, gears, ramps and hydraulic 
cy 1 l riders • • v: Jr > . , f 



Combinations of Sirti.pl? Machines 



Purpose 



Rariy common niachi n^s can be considered as ar* A e n g&ri^" * a n d an. 
organized col lee t-i art. .of levers* gears arid hydrau^Hk ; 
equipment.' Stude n ts -wYl 1 g,a]n an understanding of how » 



io machines i^re organized to do work 



3* 




Required Background 



Completion of the f u^ndamep t? 1 unit; o nu p1*!b p e tft le s'^WF- Material's 
and Atpmic Structure. - 



Key Ideas 



A machine or tool consists of two essential parts - one 

thd t re qui res a fuel to priytfjfifce a force or^ pressure arid 

second part that matches thjPF force or pressure, to the 
purpose* of the machine. 



o * The force-producing part of the machine may be a pers 



an electric motor, or a gas or d i e s e 1 engine. 




185 



. 132 



9 

ERIC 



o The force-match ing part of the machine, may be a 

eombi nati bnv of 1 evers»vg«^y?s or . hy drau 1 i c ; cyf j hders that 
alter the <ii recti on ; ^iagri^ ttide or speeta* of the initial 
* force brv pressure. 

j. .. a . ».; . . - . . . _ , * J 

o Friettcyi reduces the effusiveness of machines and wears 
out pa rts . * - • - ; ; 

o . Machines must be designed .for the forces they are- 
expected to apply. a . 

o. The ramip arid pul 1 ey are- other devices that may be ealled 
simple macfilnes ; * 



t • 
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LEARNING SBdEtTfVES 



LEARNING A'CTIVtf 



each of 



or-, 
tool 
a 

forearm? and 



s or m a c\ 
screwdriv en 



various common 
' i ries such as 

, backhoe, 
e h a i n s a w , 



identify its purpose, 
force -producing and force- 
matching part. 

Characterize force- 
p roduci ng part of these 
machines by type of fuel 
(e.g. food, gas, 
electricity) and by the 
type o f. force (e.g. 
straight line or circular, 
large or small, fast on- 
slow}.', * 

E.xann ne the rel i abi 1 i ty , 
c on ve hi £h c e , por tab i 1 i ty , 
noise -and exhaust for^ 
various' types of f orc4 
-*ori gi^fors : . 

Character i ze the 
in a tl: hi jig part of 
machines by the type; of 
force or tfy. the 
pressurized flu.id.it 



Li st a numB^^f 3 mac hi ne$ 
and locate ana describe the 
force-producing part and the 
force-match i n^part . 

D i s cu s s t h e i mp 1 i c a t i o n s i f 
one type of force-producing 
part is substituted for 
others. \ For example a 
human- powered crosscut saw, 
gas c ha i n saw,, .an el ectri-c 
chainsaw or ~a tree snipper. 

I d e n t i f $y the levers and * 

hydrauVrt- cylinders on a 
bac k^o^j^ 

I den ti fy the 1 e ver s and 

determine the steps in the 



operation 
.jack. 



of a J actc- al 1 



f arc e- 
various 




accept\s 
~o f f o r q 



I den t-i fy 
d_i stance* 




by the type 
i v e r s . 



ffcrce 
lever 



input force 
the output 



di stance for any 

t 

Using the 



V^erify the f arce/di stance 
* at ion ships for a lever, 
or a w i n d 1 a s s . 

esti gate the ef fect^ *ot 
u$iag levers of decr^iyig 
strength ^<tb Id ft a standard 
load. ■ 



Stud/ si mp 1 e structures ( for 
example a beam that supports 
a single heavy load) to 
determine that beams are 
"Levers in disguise". 



CaTt ul ate , 
appropriate formula, the 
output f orce> at balance 
given the i rrpu t force and 
•necessary d/fmensions of 
lever. 




h o w a transmission 



- Design a hydraul i c system to 

- supply a giv t en force at a 
\ given si 
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ADDITIONAL LEARNING OBJECTIVES 



Explain that t-he lever and support for the fulcrum must be 
strong enough to transfer forces without failure: yet -its 
design is influenced by pther factors such as weight and 



cost. 



Explain that not -all supplied forces are transferred to useful 
output forces; that friction invol ves ; . forces that produce heat 
ami wear, arid that lubrication and bearings may minimize these 
effects. - * „ 



Calculate, using appropriate formulas, the output force ana- 
output speed of a hydraulic piston, given the fluid pressure, 
the fluid flow rate and cylinder dimensions. 



Calculate the .f.prce Necessary to lift a load using various 
combinations of' pulleys; 

Calculate the force necessary to slide a load up, a 

f rictionl ess inclined pi ane> given the dimensions of the 

r amp . ' 

Calculate the force necessary to 1 i ft a load on % windlass, 
given the dimensions of the ,wi rid! ass . • -•' v • 



'Calculate the speed of an output gear, gt^n the in-put gear 
speed and the sizes of the gears . . » ;. ' 




-•-5/ 
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Resources " 

* .M- 

Texts ^ 

■ * x > 

Heimler aftd H e$ 1 . Principles of Physical Sci ence : Book 1 , Chapter 

"7. • ~ 

He i ml er. and Price. Focus on Physical Sci ence , Chapter* 2. : 

Other B o ok s ,L* . ' ' * ' ^ ' # 

. ... * % ' - $ : * . . 

$j$$frews, W-i 1 1 i am A . , and others. pigcoveri hg Physical Sci ence ■ 
"Scarborough^ On : Prentice-Hall Canada , 1 98 2 , Chapter' 24 . 

Harris ,-Nn ^C J? and £ . M . Hemmerl i ng . I n trOduc tory Applied Physics ! 
Mew York: McGraw-Hill, 1972, Chapter : * 'V 

Marshall, J .S. , and others. Phy si c'Sg^ New York: St. Martin's 

Pres : s , -M 96 7 , Chapter 7. 
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Waves in One DireitiSri 
Water and Sound Hav^ --. 
Light and Electromagnetic Radiation 

j • ' : 

Purpose ^ 

This unit deals with the basic properties of wav.es, with same. 

__ _________ _W_ _____ _____ ___ _ ' i**v 

differences between types of waves* and the usefulness of /\ 

- . " < * • >..;._ 
_ _ - v^r.r** 

waves in our world. 



Requffred' Background 

the fundamental unit on Properties of Materials should fir 




be completed. ^ ife_t_^j 

Key Ideas: ^ 

o Properties of waves include amplitude, SHrVe fpeed and 
frequency . \ 

o Absorpti on; ,ref l:;ecti on , refraction', diffraction and 
i n terf erenc^ oe^or when waves interact witti their 
surroundings. 

o" Light and sound are common examp?Ues of .waves. 



Wav^s^are used for purposes such as communication arid 
-remote sensing of otherwi se " i nafccessi bl e areas . 
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nncx oBJtcn ve$ 



X.. We fine amplitude of a 




LEARNING AC UNITIES 



wave . 

Define wave speed. 

3. Explain the factors which 
determine wave speed: 

- f 

4 . Explain that when motion 
of the wave source is 
regular, the frequency of 
the wave is the same as 
that of the source. 

5. Define wavelength and 
period of a wave. 



Use the formal a "wave 
v el oc rty equals the 
product of wave length and 
frequency" in a. variety of 
problems. 

Describe the mi croscopi t 
motions in a c o m p r e s% i o n a 1 
K4£& and a transverse 4 

Wive. 



x ami ne the wave properties 
&f a stretched rope or a 
rope ha ng i ng from a tall 
building. 



- Vary the mass per unit 
length of a rope and observe 
changes in wave beha v.i our . 

- Using a long solid (apiece 
of railway track), estimate 
the speed of a sound wave. 

- Li s t po ss i b 1 e ex amp 1 e s o f 
one dimensional waves - 
pipelines, rivers or narrow 
ifilets for ex-ample. 

- Use a ripple tank to observe 
<rb sorption, reflection, 

re f r ac ti on , d i f f rac ti on and 
i nterf erence . 

* Observe the wave patterns 
f /fom a hi gh bridge .over a - 
busy shipping channel. 




9. 



10. 



Defirte and .gM ex^jn&les 
of the - atLso rp 1 1 or* of 
*{Jves . ■ ' *• v " 

D e f i\ri e.y.a rid 5g^^^^%S m 
-of the re £1 ec ti.on y o f 
wave s 

a 



: 6b serve the wa ve patterns 
from an object like a canoe 
puddle movirig sl/flwl y through 

v .-r 'A,, st 1 11 water : ^ 

."Z&v t k : 

£ * - Ex ami ne the components of a 
speaker and a microphone. 



Define and give examples ^ 
of the refraction of- 
wives',; 



Defi ne* 




gi ve -ex arhip 1 es 
r a c t i o 
Interference of Wj 



15 f ? the diffraction a ncJ 



Study ^he operation of the 
ear and larynx: 

Study the production of 
to-n e s from a musical 
instrument . 




ERIC 



LEARNING OBJECTIVES 



12; 
13. 

14. 

15. 

1^ 



Descri be 
speakers 



the 
and 



dpe*S£t i^n of 
microphones . 



Explain that pitch of a 
sound is delated to the 
wave frequency. 

State the range ';<• 
i nf requency &f normal 
human he; 



Ex pi ai h tr 
related t 
of the wav 




sis 
ampl i tude 



'DesfeHbe the' meaning, of 

-^|the loudness scale and how 
"'®n earing damage can be 
prevented. 

17. State the major brands in 
the el^ic tromagneti c 
:r urn . 



1& : 
19. 



spectrum 

Explain that 

electromagnetic 
act 1 i Ice waves . 



radiation 



Describe examples of 
applications of the wave 
propertiesof 
el ec tromagneti c 
radi at i on . 



Descri be some differences 
in the different frequency 
bands that accojti^Hfe^f or 
di f f erent use! 




21. Draw ray diagrams for the 
reflection and refraction 
of' 1 i ght . 





LEARNING A CITVI TIES 

Determi he the opeVa^i ng 
pri he i pi es of u] trasoni i_c^- : 
diagnostic and trt?aftjne^#* 

r *™*tt J f\ the formation a 
its of sonic baams ; 

I n vesti gate ho w a 
seismograph operates. 

Investigate the operation of 
a variety of el ej^tTpmagrieti 

radi a ti on soQrcfes a^d 

detector's ( i ncl udi n^i-i ghts 
of different types, 
arisen has , x- ray sources, 
film, eyes* microwave ovens, 
and radar). 

Use a diffraction grating to 
view different types of 
light. 

Ihvestigatethep^opagatidn 
of different types of waves 
through human ti s site's 
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22. Describe what is meant by ^ 
; an image. • , 

a. 

23. Draw the ray diagrams for 
a convex and concave 
lens. 

24. Describe the behaviour at < 
white light incident on a „ 
prism. - 

.2 5. Explain, how light can also 
act as a particle under 
some c i rcumstances . 



- Inyestl gate- the; different 
communi methods us i ng : 

; ' ^ 1 Radiation - V 
' AM^^^P^^iii Se coded ' . ■ * 
modulatii^* 

- Observe reflection 
refraction, diffraction awid 
interference of light. 

- Compare the angular 
separation of two objects 
u s in g unaided vision and 

b i^fe cul ars . 

- Draw ray diagrams for simple 
telescope and microscopes. 

- Fi nd r 6y't> about and report on 
- different types of vision 

defects. 




ResodVc^ 



Texts ~. 

Heimler and Neal . Principles of Science: Book 1 , Chapter 4 
... Principles of Science: Boole 2 , Chapter 19. 



Heimler and Price. Foe as on Physical Se i erice , Unit 5 



/ 



Other Books 



Bol ton , W. Patterns i n Physics , New York: McGraw-Hill, 1974., 
Unit 6. 

Harris, N . C . , and E.M. Hemme^iing. Introductory Appl ied Physics. 
Ne^ York : McGraw-Hi 1 \ , lj|tf2 , Chapters 25 and Zb . 

tfeath / R-. W . , and 'Others. . ^pLdajtie n tal s o f Physics . Torohot: Heath 
Canada, 1 978, Chapter?^^ and 12 . 

Rogihftt, E.M. P hy si c s f o r _j|Efe-^ n q u i r i n g Mind . Princeton, N.J.-: 
Princeton University Pl|£Fss , 1 96U , Chapter 10. 
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•D£F I N IT 1*0 N ; EXP t ANAT I ON , AND* INDE.X OF- UNITS " " 
Definition . * 

Advanced units are..t,hose' generally requi r i ng some* prev i 05as 
science background and. are often .designed tcMb,1 1 ow . 
i ntermedi ate uni ts . They are divided into General V Bi ol ogy , 
Chemi s.try , Physics, and EaVth Science groups. 

Explanation ; Jb ^ 

Each' sample unit contains information listed under these 
headings: ^ 



^Purpose (of the unit), 

'Required Background, j. 
Key Idfcas , - ; ■ 

Sample Learning Objectives, - - 
Learning Activities, \.- v " v 

Resource . ' ' . 



INDEX OF ADVANCED UNITS 

• Page 



&gjte-ral Science 



/ 



Contemporary Issues in Science 199 

Biol ogy . '„ 

• » . * 

Body Systems 1: Movement and Control ............ 201 - • ' 

Body Systems 2:_ I n t^_ r nal _ P r£c e s s e s 206 

H*Gman Growth and Reproduc ti on ....... . . 212 

Human I ri h e r i t an c e ........ : 215 

Plant Systems and Functions , . . ^ 218 

Plapt, and Animal Diseases ...."............?....... 225 

CJtenu s,t ry 

Acids, Bases and S a \ t s 229 

Bi ocjiemi s try ................................. 233 - 

Nuc Vear * Chemi s try ... . . .... • 237 

Oxidation and Reduction ....... i ........ . 241 

Solutions ... 244 

Physics * 4 - ' : 

* _._ - v r J 

El ec tromagneti sm b ? / 247 

Mechanics and Mo ti on ............................. 251 J 



res . - > 

— 



Earth Resources ...... . : * i -,'2 57 

Historical Geology ............................... 259 

Phy si cal Geo! ogy ■ . - . 261 



197 



- i * ? : : 



GENERAL SCIENCE 



... ' • CONTEMPORARY ISSUES IN SCIENCE 
Topi CS . * ', ■ • ; 5 

One. topic selected bythe student in consul tati on wi th t^ti 
instructor". . Possible topics include; ' : > '' 

Life Beyond .Earth- ( ex tra.- terras ti al bel ng-s) 
What i«s Life? .{'abortion, eutKanaii a j ,. 
C r e a tfi on vs Evolution 1 ■ '* :' . ; 

En vi Wonmen tal Respori'si b i T >ty 

- ■•' _ __ ' ' * i y • _ ' " * . i ' 

Life in the Nuclear Age ( nucl ear power., jiucl ear * 

disarmament) 

Population Explosion 

The Sjflew Techno! og^ { computers , video JbSachl ng and game? , 

mi ero waves', etc..). ( 

; , . - _■ ... _ , - : . l _ 

Control 1 e d . en vi ronments (- n bubbTe towcis", new trends, in 

housijrg,* etc . .) ; , • , y 

Land Use ( 4'ndCTs try*, vs a^ri culture , hydr/ development) 
Increased Importance of ,Lei siff e* ' / ' ■ , # v 
iBj otech/iol ogy 

£^rietic Engineering __ 
Ethical Aspects of Bi o-Eltgi neeM hg ' * 
Biological Warfare 1 
Chemical spraying ' £ 



-- J- 



5" ' 

V-' 



purpose 



in : ^bheir roles as workers ^Tarai 1 y members , eiti?<|ns and " 

voters, adults continually come into contact with 

_ _ 

Contemporary issues rel ated to science.^ Frequently, they 

* . a. • *r ^ 

<- - 
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find themselves having to. invite decisions on these- i s ?u.es whic h. 
wi 1 1 ' di rectly affect their own 1 ivesy as well as those of others 
this unit provides an opportuni'ty to- study a contemporary , issue 
.in some depth , with emphasis, on i ts scieriti f ic background - ' 

Required Background _ ; V 

» ' • * \ * - ■ * - < 

The unit is probably best done after a number of a'dvanc^d 

units are completed, including one; directly refated to v an. issue. 

. : . . 3 ' ' • .1- ' V - * - / ' 

Key .Ideas ti 4 

* ** ' - ■ - ' : ' ' 

■ " S ._ , ' - 

o Scientific knowledge may p^oyid'e essential background 
understanding , of i s sues affecting one's life. * r * y 

o Scientific knowledge may improve 'the soundness of perspnsrl or 
community decisions. ■ „ 

Learning Activities- ' * 7; 

, ■ * 

- The topic may be selected from- the suggestions at)ove or' may . be 
another of local , current or personal interest; It'does hot 
have to be con trvovfer si al . However, if it is controversial tfcfc 
student should state both, side's i6f« the issuer and give . > 
scientifically-backed reason trig i' ffr a. particular position 

• - ■ ' r 

- Any report >s>houl d i be based upon personal research such- as 
interviews or f i el d' obsertfcati orf§ , as vie 1 1 ^ s library research . 
and should include a complete bi b4 i'ography ^ Tables, ^raph^: and" 
illustrations should be used where applicable. Additional 

r <f 

cpedi t in the 'Engl i sh/Communi cati ons course, mi ght/be arranged . 

; : /< 

Resources * . : . 

t • • . 

See items listed in i atermedi ate Science and Technology unit. 

1 - . / ' 



% .. B IOtOGY 



_ t -.T 'ii'BpDY SYSTEMS lv 'MOVEMENT AND CONTROL 
Tcrpies 



Muscular System 
Skeletal System 

^Nervous- System 

. Seji ses • 

. Hormones 



Purpose I 



Th-is is t'Fye* first of the advanced* human biology units-. It 
f oc^ses'-an the structure of the, human body and the systems by 
which' the body monitors t+ie. external and. internal : / 

en vi rojnmen t thus sustari ni ng life. - . * • . ' 

Required Background : ; *V , . s . - 4 

The. infcermedi at^Luni t on The Cel i^or ^quivarlent jc'now^edge ; 

Key ideas ^ „ - \ : r 'j? / 



4 




In the ^mian ,body there is a remarkable i n tende^e-n\pe nc e 
between muscul ar and skel etal .systems . ' -■ ' • 

Despi te'\thi s, i n t er dependence S each of the two systems is. 
unique and' highly spec i al-i ze^. 

• ' ? 

The nervous system, the senses and the _J>ormones ^%1 1 frw the 
human body to respond to external and internal & 

— — - - - * J ' _ * _ _ _ . . . ' . . . - r 

-environment. Although eac r ti >i s highl.y specialized for one 
^particular function, any one system could not function 

properly without the interrelationship with other body ; 

sy^te^Tis . 
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LEARNING OBUECTlMS 



LEARNING ACTIVITIES 



' Discuss the s t 
^^fu net ion of the 
sfcel etal $y stem 
join tns^, 1 i g W&n 
tendons , re^ 
^yellow marram . 



ucture and 
foil owing 

bones, 
s : • 9 
row and 



Uam6 and de^ri be* the 
types of v imis^H e alnd their 
functions. \ ' 

- i . :\ ' 

Discuss the mi crqscopic,* , 
s t r uc t u rfc a n d ph y sH o 1 og y 
X>f siceTetaf fnuscle' 
contract ion 



4. 



5. 



Desc ri be/tjffe ^hefai^fery of-' 
muscle c o n t r a c t i o n 4 

Name arfcfc describe s^mi 
^common disorders of \ 
muscles and bones. x 




Name the various psai 
the nervous system ai 
particular action of 
&i vi si on. 



!^ of i 
id~ the 

each 

Describe the structurfe and 
function of the three! 
major types of neuron 



8. ' 



Name several 
and, describe 
of a synapse 



neurohormone*! 
the s£ructure£ 



Di sti ng.uTsh, between a 
simple reflex and a 
cond i-ti onedi response 



J 



10. 



Deicribe the autonomic 
nervous system and cite 
similarities as ,wel 1 as 
differences in tfee 
structure and function of 
t fre two d i v i s i o n s\ ' 
(sympathetic and para- 
symp at he t i c ) . 



ReT^t^the* different., 
components of the sfc el etal 
system to the ' different ; 
fanctrofts with the, aid of 
ctiarts, diagrams, models or 
a skel etoii. 

Identify the three types of 
muscle and state the 
characteristics of each. 

Compare ( 1 ongi tudi rial and 
cross- secti onal slides of 
muscle, rel aWng, the 
cytology to the function, 
e . g . trontracfti on . 

Compare'andcontrasttlje 
f structure of bone, tendon, 
ligament and carti 1 age as 
viewed on microscopic 
-slides. / 

Compi le a l ist of c o m m o V 
muscle a rfal^ bo n e ail nu?n ts or 
di scomf orts^ - 

Use diagrams or charts tb 
^.identify the three ma j or^ 
types of ne un£r\s ( sensory', 
motor, association)- and » 
describe the functior> of 
each. 

List several neurohormones 
anti 1 abej or identify the 
main palts> of a synapse. - 

Prepare a 1 i st of % 
differences between the 
sympathetic and para- 
sympathetic systems and 
.explaih how these relate tb 
overal 1 body f unction . < 
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LEA R%i M G OBJECTIVES 



11 



14 



15. 



16%. 



Mame the five s£nse 
receptors found in the 
describe the 
structure , 
of action for 



skin A and 
location, 
mechani sm 
each . 



Describe the anatomy of 
the eye and the ear and 
discuss the function of 
each. ^ 

Describe the sense 
feceptors for balance and 
heart n J. 

Biscuss the transport, 
product! on , and 
physiological action of 
the major hormones. 

iGite the anatomical 
Hoc at ion ^nd describe the 
fi nterrel ati onsrhi ps of the 
lajor endocrine gfands.^ 

tate various examples of 
f eedbac k .control . 



17 



LEARNING ACTIVITIES 



/ 



Name and describe known 
i 1 1 n e s s e N s associated with 
the, major endocrine 
g 1 and s . ' 

\& .\ Deseri be hqw hormones and 



thel nervous sys'tem work, in 
^'O'tm^ nc t i on to maintain a 
» balanced internal 
/envi ranmen t*. 2 



Identify the different skf-n 

receptors and describe their 
role or function. Use 
di agrams or model s : * 



Look at model s or diagrams 
of the eye 'and the ear to 
i denti fy the maj or part's by 
thei r correet names , and 1 
discuss their function. 

Di f f erent i ate between a 
ductless .gland and a ducted 
gland. Discuss the 
importance of each. 

Identify the location of 
eacti gland on a prepared 
diagram of the human body. 

State which gland may be h 
mal functioning, given a list 
of known diseases related to 
the Endocrine system. : 



Describe blood pressure 
flow regulation, ki d^iey 
function and body water 
electrolyte -balance^ 
hormonal regulations of 
menstruation, etc. 



and 
and 



■if 



v 



V 



V 
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INTEGRATION WtTH OTHER AREAS OF ADULT INTEREST 



The i ns true tor 
an opportuni ty 
interest and coocer-n, 



may also wish to use the study ofV)iumari %■ i o 1 ogy 
to relate and integrate other aspects of adult 
such as the following: 



as 



4 . 



Appreci ate 
technql ogy 
research, 



the impact of 
on biomedical 



Do_ 1 i brary researchj brP the 
rol e of the "c hi p" in 
bi bmefci cal tec hnol 6§y . 



Dg^elop/a deeper 
understanding for the 
compl exi ty ^-and f ragi 1 i ty 
of the nerybus system^ 

Apprec^a teethe importance 
the human senses and the 
role of techno! ogy in 
extending them. 



Investigate how the 
nervous system adjusts 
itself to sensory loss 
^e.g. compensatioriand 
sensory ex ten si on'* 



x 



A 



Read about 
aspects of 
system e . 
bibfeedba 



k. 



i n t.erest i ng - 
the nervoui 
ac upunc ture ; 



Determine the effect of 
robots oh society, through; 
research in science \S 
maaazi ries . 



Invest 1 gate 
mood al teri ng 



em. 

trie 



Investigate some 
tec hnol ogical advances 
extend the senses or th£ 
nervous system. J? 

^effects of 
drugs . - * 

fnvesti gate> th£ ef fects of 
laud sound (e.g. musig, 
i iffcustrl al ^no^s| j on the 
nerve, sensors 'in the ear. 



v 



w*h i c n 



. * 



284 



.1* 



V 



Resources. 



ex 



B.C. .-Ministry of -Educati on : VAST 4 Biol ogxft , *frni t 4, Topic F 




H ¥ m jt er " Focu * QH -Life Science^ Unit 4, Ch. l^and 3. 

Helmler and Neal . -Principles ehf SeTence: Book' 2. Unit 1 , Ch. 2 
>i n d 5 . _ : : \ / : 



, 5 



Other Books 



Berry, Gordon S . , arrd HarSld P. Gepaui.r^ B?ojogy o f Qursel ves • A 
S tudy of Unm a n Biology . Rexdal e, M t . : Ui ley, 1982. : 

Curtis, Helena, and N . * Sue Barnes. Inyi t a t i o n to B 



York : Worth, 1981 



New 



Keeton; William. Biol ogical Scie nce. 3rd edition. New York- 
Norton, 1980; • : r 



Mader,„ Syl via, S. Inquiry into Life. tub Liquet Iowa: Wm . X 

Brown, 19&2 . ^ X " i 

Ritchie; Btonald, and Robert Carol a . $ i ol ogy>-New York- Addison 

Wesl e^01 979 . * 

. f 

..Periodical ^Articles and Films v ^ 
See resour^es^i i s ted for intermediate bi 6l og^Vili t$ 
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on 



bigestfv* System: « \ 

Ci rcul atbry System . 
Respiratory ^System . 
Excretory System ?. > ^ 



Purpose • ^ ' 

This 1 s * the second of two human bjology units. It deals with 

the internal processes of the body , and their 
interdependence; ; ■ '- " ' * ; 

Required 1faekgrbUh<l -J 

The N n termed i a te/u.ni t .on th^ Cell, and Body Systems 1, ar 
equivalent knowledge. 



Key Ideas , : \ - j >^ 




o The^ miio^r i nternal body presses are the digestive, 
ci rcffl ator*^ , respiratory arro excretory systems. . 

d Although each is specialized tor o-ne particoia? f urictl bri ; 
no one system could function properly wi thout the^loste* 
interrelationships wi th other Body _^y sterns. 

• • { i ; ' \ -J- 



LtA^NI.NG OBJECTIVE 



List' the s i x 
and describe 
functions' in 



■si 

Label 




LEARNING ACTIVITIES 



groups 
h b a § i c 
body- 



s of 



a p r e p a r<* d 
o t- 1 h e digestive 



diagram 
system 

a n d x e x p 1 a 1 n the function 
pf each di gesti ve 'organ . 



Distinguish between 
physfcal and chemical 
digestion and expl ai/i the 
typo of digestion o c c u r i n g 
in je a c h. of the digestive 



or 



n s . 



Describe the agents of 
digestion and £he end 
uc ts in each di g^fc 

h . i 



o\ ga 



fu 

-1 bck 



in h ow enzymes 
i on accor^i ng to 
and- key theory . 



the 



Discuss the absorption of: 
food products and the use 

* of foods in terms of .body 

. ; . * - 

Describe some mal functions 
of the digestive p roce s s ; 
(ulcers, acid, imbalance, 
enzyme deficiency). j 

,.I derjii fy the two main _ '\ 
methods f or* rac vSmerit of 
fluid: the circulatory, and 

* 1 ympjfra t i c systems. 



I den t-i.fy 



the 



organs of . 
ci rqu'l ati on, the arteries 
veins* capillaries," and 
explain thei r respec ti ve 
tu n c t i o ris . 




Identify -the major organs 
th£ digestive system bri a' 
prepared di agram and explain 
the function of each. * 

- - j - -j 
C o m p f 1 e a list of 
enzyrf^s at work Vi 
di ges ti ve sy s tear 
each Vo the* c hemi 
reactions they ass 

^De 9i g^ an ^experiment- to test' 
h ow en v i r bum en tal conditions 
affe-ect tjie- rate of ah 4? 
enzymatic reaction e ". 3 . p>N , 
tempera tu re , concent rati on . 



List the essential nutrients 
required for proper body 
functioning (e.g. amino 
acids, glucose, fatty acids, 
vitamins) and relate these 
to the six food groups. 

Use char.ts and diagrams to 
trace the circulatory and 
lymphatic systems, arid to 
explain the purpose of each 
.system. 

i 

Use-diagrams, charts or 
microscopic si rdeT~to ) " ^ 
1 denti fy and expl ain the 
f unc't i on of arteries, veins 
and capillaries and their 
relationships to one 
another. 

N 

- * V - - 

Braw andlabel a diagram 
of the ) human heart and 
i hdi cafe the direction of 
blood flow. 



1 
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LEARNING OBJECTIVES' 



12 



13 



14 



15 



£xpi ai n the f unctions of 
.the" bl oo d : 



Describe pul-monary , renal 
coronary, hepatic, portal 
and sy s temi c c i rcul ati oh 
and relate each to body 
needs: ' 



18 



Li st the ' maj or 
of the blood an ; 
the function o 
c ompone n t . 



components 
-expl a.i u - 
each 



Explain how the cardiae 
muscle controls the 
circulation of* the Blood. 

Describe the^lymph nodes 
and, lymph vessels, and 
expiain^the mo^Rnnent cff 
1 ymph : 

E xpl a i-n some mal functions 
of the ci#tulatory and. 
lymphatic systems with 
reference to varicose 
veins, heart attack, * 
tajpertensi on, torisi 1 i ti s, 
ar^eri oscl erosi s . 




i ne respi ra t von i h 
ms of the -external 
rnal or eellular 

Kesses.. 



Diagram and expl ai n the . 
function . of the - organs of 
the -body H^ivoFyed v ih 
respira ti on ./ 

■ • { 
gxplain the role'of 
hemogl ob i:n and the 
.exchange "of. gases in %he 
alveoMi of the lungs and 
in body cells. + % . ' 



LEARNING ACTIVITIES 

- : Name 'the primary functions 
" ; of blood (transport, 
cl QttfTKj , and fighting 
in fee ti on ) w i th an 
expl anati on. of each. 



- •Measure>functi"bhs of the 
circulatory system sju^h as 
blood pressure ; resti fig' 
heart rate, recovery rate . 
after exercise, clotting - 
rate arid 1 evel of . - 

I hemog.l o.t> 1 n . . 
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.type and Rh 



D^terml he bl ood 
factor. 

... v „ . __•_*;:. _-_ly-. 

Ideriti fy th*e fi ve di f f ere^t? 
types of circul lati afHqn p- ' 9 _ 
chart or di agram and rej ate^ 
each tp" the . neecU of the 

body y 

\ . 

Research an abnormality or 
defect of>the circulatory or 
lymphatic systems: 

Iden ti^.y^nd describe given 
situations as examples of 
external I , internal or 
cellular res pi rati on . * 



Use prepared diagrams oc, 
charts to ^identify and _ 
explain the fune ti on of th^e 
maj or organ* in t-he 
respiratory system. 

Trade the ^path taken' by air 
entering tfie bo<ly and 
describe? how hemoglobin is 
suited^ to its role as a 
respi rat ory pi gmeh t . 
\ : .. 



9 
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£E ARN i'NG OBJECTIVES - ; 

. 19;, Explain the need for gas 1 
^exchange in body cells 
with res pec t> to 
re^pi rati on at /the 
eel 1 ul ar level. 

2-0 : |Jame and describe several 
/&i sorders of the 
respiratory system that 
may impair the overall 
health of the individual 
e.g. emphysema , cancer , 
pneumonia. 

21: Name the excretory wastes 
and relate them to the end 
produc t q*f metabol 1 srti and 
the organ of. excretion 
.{i.e. kidney, liver lungs, 
skin, large intestine). 

_i 1 - 

22. Trace the path of. urine, 

\ and describe in general (/ 
terms the -function of each 
organ involved. ' 1 

23. Describe the three fteps 
in urine formation 

( f i 1 Itr-ati on J selective 
reabsorption and 
secretion) and relat^ 
these to parts of the 
nephron. 

24. State ho^w^ter axe ration 
and blood p H are regulated 
by the kidney. 

25. 5escri'be the path of blood 
about the nephron. 

26. Explain commoii 

v flial functions of the 
urinary system and name 
* "three swppto'ms indicating 
k i dneysy* i 1 u r e . . f 




LEARNING ACTIVITIES 

- Id^entify the cause and 

ex pi ai h the effects of given 
respiratory disorders. 

- State th'e correct functid* 
fr role of given excretory 
organs, 1 _ 

^ : _ 

- Use a prepared di agram or 
model to. i 1 1 1 ustrafce the pa th 
of urine and explain the 
function of the majo'r 
orgarvs. 

- Relate the steps in urine 

f or ma t i on tof a prepared } 
di agram GLf the nephron. 

- Def i ne the" term 
"homeostasis" and relate it 
to the function of the 

k i dney s . 

■ Illustrate the path'of blood 
around a nephron using a 
prepared diagram^ 

Compile a list of 1 symptoms 
; indicating possible 'ki dney 
mal function and then 
investigate the p o s s i b-1 e 
causes of these symptoms .- 
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INTEGRATION WITH OTHER AREAS OF ADULT I-NTEREST 



The i ris true tor may a Vso wj sh to,_use_ thi s_uni t 
integrate other aspects of adult interest and 
fbllbHjng: 



to relate and 
concern, such as the 



1 



ireciate good nutrition 
i ts rel ati onshi p to ^common 
di ets . -and the 
avl.1 1 abi 1 i ty of nutritious- 
foods. 

Appreciate the role of - 
medical technology in 
allowing some individuals 
an extension of life (e.g. 
pacemakers , drugs, 
mac hi nery to_ assist 
surgery) • 

Evaluate the advances of 

medical technol ogy on 

society in terms of cost, 
benefits and ^population 
growth , 



Predict the effects of 
various forms of. _______ 

env i ronmental pol I I ution 
the respiratory system. 



on 



>reci ate how one s 
1 ifest-yle affects the 
res pi ratory system , 
c i rcul a to ry system , and 
excretory system. 

Appreciate the role of 
technol ogy i n the' 
development of artificial 
kidneys and other organs. 



'Invite or interview a doctor 
interested i n holistic 
medicine^ to discuss the 
relationship between ; 
lifestyle; eating habits and 
good health. 

Re sea r<xh some advances in 
■ medical^ technol ogy and how 
these relate to the 
ci real atory sfystem and their 
effects on -the individual 
and sbc i ety . 

Do a 1 i brary search oh 
various types of air 
pollution and how they 
affect .the respi ratbry 
sy s^TelfcX 

Evaluate individual 
lifestyle in terms of 
imprbv i ng the f unc ti o^+trg-^f 
the re spi ratory and/ 
circulatory systems. 

Research the iff feet s of poor 
diet or lifestyle on the . 
excretory system and future 
prospects fpr peopl e> 
suffering from /se v£re~ ki dney 
damage * ~ \ 

Research ^jse ^effects of-, 
cigarette smok i ng on heart 
and 1 ting s . • 
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Resources • ' *. v 

Tefts _{ ■ \ ; Jr 

B.C. Ministry of Education. VAST 4 Bioloyy . ,UnJ^ 4, Topics A-E. 

Heirtiler. -Focus* on^Life' Science. Unit 4, Ch. 2 and 4. . 

Heimler and N^tl . Principles of Science: "Book 2 . Unit 1, Ch. 3 
and 4 . ~ 

• , . . ' : i 

Other Books * 

See 'advanced unit Body Systems 1. 

Periodical Articles and Films v 

See resources listed for intermediate biology units. 




HUMAN GROWTH AND REPRODUCTION 

Topics . • J > - % - 

i • . 

Mitoses and Meiosis * ^ * s 

Human Reproductive Systems ' 
Human Growth and Development 

Purpose, 
i * 

This is a human biology unit, adaptable to students with general 
interests or those planning careers in thg health specialties. It 
deals with the processes of mitosis: and meiosis, an understanding 
X)f the human reproductive system^ and the process of fertilization 
and embryo development. 

fc. 

Required Background , 
None • 
Key Ideas 



o Hormones control the reproductive process and the sex 
charac teri s ti c s toff the individual. 

r a 

o Human reproduction is one of the^most highly specialized forjms 
of sexual rep rocfuc ti on . 

o Reproduction is directly related to the^ survival of the 

species. ■ is 



J 
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LEARNING OBJECTIVES 

- & --- - - 

1. jExplaln the process of 
/cellular reproduction by 
means of ml toll's arid 
mei osi s . 



2 . Descri b-e the purposes of 
cell division. 

3. Relate the process of 
meld sis to the production 
of egg (oogenesis) and 
sperm eel 1 s 
(spermatogenesis) . 

4. Relate cell division to , 
the toidldgy of aging.' 

5. Name the particular 
endocrine glands arid 
hormones Important to male 
arid f emal e sexual 
reproduction . 



LEARNING ACTIVITIES 



'6. Name and label the. parts 
of the male arid female 
reproductive systems and 
state the function of 
* 1?acft . 

7. Describe the menstrual 
cycle in general terms. 

8 * Describe the composition 
of semen arid the glands 
that contribute to its 
production. 

9 r . Expl ai n f erti 1 1 zatl on in 
terms of hormonal change, 
germ 1 ay er s and zygote 

^ devel opment . 

10. Describe in general .terms 
thedevelopment_-of the* 
human fetus. 



- Look a£ c*e11 models an^ 
explain the changes that 
occur . in the surface-to- * 

: volume ratio^as a cell gro^ 
and hence the reason 'fpr^/^* 
cell division: - j7 ' <_ 

H lust rate the differences 
between mi to si s and mei osi s 
by means of J simple 
diagram, model or poster.- 

• ta 

- Use a diagram or model to 
study and identify the major 

V parts of the male and female 
* reproductive systems. 
___ * 

- Describe ttie. importance arid 
main stages of the menstrual 
cycl e . 

— • « 

■J* - Use diagrams, overheads or 
models to illustrate the 
stages of ^devel opment from 
fertilized egg to embryo. 

- List the mai n stages*, in the 
-development of a human 

fetus. 

4 

- Do library research about 
sexually Aransmi tted 
diseases to^ their effects 

* on individuals and society. 

- Do library research on the 
advances made in the field 
of in v i tjro , fertilization. 

- Investigate recent develop- 
ments in genetic 
engineering. 

- Investigate the biological 
basis of aging. 
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LEARNING OBJECTIVES • - LEARNING ACTIVITIES i 

1 1 . 'state f fve methods of > - - Research the effect on fetal 
bi rth\eontrbl and the'; ' / development of drugs taken 

-ef fecti v'lness of each .' . , by the mother; 

12. ** Name some well-known - 
* t . sexual ly , tra*nsmi t ted p > 

diseases and explaon their 
effects on the individual 
and in society. 



INTEGRATION WITH OTHER AREAS OF A DIRT INTEREST 

* _ - i_ i _ 

The instructor may also find opportunities to relate and integrate 
other aspects of adult interest and concern, such as the 
following:' s 

1; Appreciate the cause and effect relationships between 
overpopulation arid the environment. 

2 . Evaluate the effect of an increase or decrease in human 
fertility on the survival of the species. What are the factq^s 
that affect human fertility? h 

3. Weigh the advantages arid disadvantages of in vitro 
fertilization to individuals and Society. 

4. Evaluate 'the merits and dangers of 'genetic engineering 1 . 
Resources • 

Books ^ , % : 

See resources 1 i sted under advanced unit Body Systems 1 . 

Periodical Articles and Films 

'J 

See resources listed under intermediate unit Human Behaviour and 
De vel o pm en t . 
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HUMAN INHERITANCE 



Topi es 

Mendel i an Genetics 

. . >5 

Modern Theory of Gepe.tics and the Hardy _-■ Wei nberg Law 
Human Genetic Diseases 

Purpose 

The purpose of |h i s unit is to familiarize students with the 
factors responsible for heredity such as genes, chromosomes", and 
BNA. The unit deals with Mendel's Caws and how these may be (/ ^^ 
applied to solve simple genetic crosses involving one trait, two 
•traits or sex-linked traits. Learners will study the Modern 
Theory of I ni^pri tance and apply factors- unknown to Mendel ( gene 
inheritance, 'mutations, non-disjunction, linkage and multiple f 
alleles) to solve genetic problems. Also studied'will be common 
human genetic disorders, their causes and effects. 

Requi red Background 

Study of cellular or human reproduction Tuch** as the intermediate 
unit on Human Development and BehB vi our or equivalent knowledge. 

Key Ideas 1 \r * 

o Genes are the ^fundamental units of inheritance and are 
composed of 



o ' The principles of genetics are the, same for humans as they 

are for other species. tJ 

o Mutations are the source of new genetic characteristics' upon 
which evolution depends. 

% Human genetic diseases may result from envi ronmen tall or 
inherited factors which affect -the chromosomal DNA. V 

\ 
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LEARNING OBJECTIVES 



Learning activities 



4. 



7 . 



8 



10 



li 



Describe the 
a nucleotide 



structure of 



Explain and describe 
1 adder and he! i cal 
structure of DNA. 



the 



Describe the p roc e£s of 
DNA replication and 
discuss its significance. 

9 

Describe the manner 1 n 
which heredl tary trai ts 
are * transferred from/ 
parent to offspring. 

^Explain how sotne inherited 
traits can be dominant , 
recessive or blended. 

K sio^ve fsroblems Involving 

one-trait or two-trait - 

characteri stj cs 1 ncl uding _* 
those involving incomplete 
dominance. ; 

Predict the resu) ts of 
probl I ems involving 1 inked 
genes when crossing over 
does not occur. 

Read and interpret a 
pedigree. 

State and describe common 
errors in chromosomal 
i nheri tahc e . 

Categorize mutations * 
according to their cause. 

State examples of some a 
inborn metabolic defects 
in humans. 



Study charts or diagrams 
#showi ng the molecular 
. structure of a DNA ' 

ntol ecul e . 

Construct a model of ^DNA 

mol ecu] e ( i .e^ pop -beads 5 
-and show- DNA dupl i cation 
* I CJa r o j i n B i o 1^ o g i c a. 1 S u p p J y 

has good instructional' 

sets]. ■ 

R^v iew me i oses. 

Construct a family tree for 
certain single gene factors 
such as the ability to roll 
the tongue, sfhape of ear 
lobes, and sjxahs, wi dows - % 
peak, hand* f ol di ng , etc 
'Discuss the presence of • 
dominant recessive or 
blended traits in family 
tree . 

* . _ i 

Work out problems involving 
s e \- 1 i n k a g e , multiple gene 
inheritance, carriers, * 
.blinding inheritance etc. 



Examine a 
de term i he 
dom1 nant , 
1 InkeH. 



pedi gree and 

if a trait is.Sm 

reces si^ve or^sex- 



/ 




Investigate such diseases^as 
cys*4-c f ibrpsi s , sickle eel 1 
anemia , Hunting ton* s disease 
and Down's syndrome. 

Li st ex am pi es of mutati ons 
resulting from chromosomal, 
gena, environmental , germal 
and somatic abnormal i ties. 



*- Jav^sti gate the cause of 
*ll5i ni 



sm , phenyl ken tonuri a , 



and Tay-Sachs Bi&ease 
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See resources listed for advanced um't^Bo^dy Systems 



; Periodical Articl es % 
?ci Quest articles* including the fallowing: 

■if 

. : v . t ^ 

Feb 1980 - Recent genetic discoveries - mother ' s milk and 
formulas are tested. ^ # 

July/Aug 1980 - Inborn errors in metabolism can sometimes be 
corrected if discovered early. 

Jan 1981 - DMA repair mechanisms correct damage f r^om mutagens. 
March 1981 - What does an extra bit of DN A do? * 
July/ Aug 1^98 1 - Summary of b i oen g i neer i ng developments. 

Films N 

* • * — » 

The D i fferences are I n her i ted 

27:50 CBC: Nature of Things Col 106C 1076 06* 

David Suzuki uses the example of the fruit-fly to discuss 
mutations, current genetic research and the rel ati onshi [f of 
this research to human problems. i 



DN A 



"10:40 NFB Col 106C 0168 174 



The genetic material is described and illustrated by colour 
animation. Mutations are also discussed. 
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PLANT SYSTEMS AND FUNCTIONS 

% ■ - k 

Top/cs A 



Plant .Struc tures anKd Functions 
Photosynthesis \i > 
Vastul ar and Non-Vascular Plants 

. * ■ 

Purpose 

All living or$prHsms «^st carry out a number^of "feasi^ life 
f unc t1 ons (/JThe key role Qf plants as the tfasjc producers of food 
is best understood when tlfeir structures and functions are 
compared arid contrasted v/ijth those of animals'. \TH i s unit will be 
especially useful to s : tUfl[#nts entering forestry, agriculture or 
othe^r biologically oriented careers. 

* 

Required Background 

* * " i 

_ j 

A fundamental knowledge of plant ^nd animal eel 1 s* arid* their 
structure and of mitosis and meiosis; some basic chemi s try^ and 
knowledge of the diversity of plant forids. . / 

^Rey Ideas ' o ; \J 

- - - 

' o Plants are both similar. to arid different from aniytl^ls in buoth 

cellular structure and systemic organization. 

• r ' 

d A living plant functions as the sum total of the various 
-systems which comprise it. \ 

o Photosynthesis is the key process which provides energy for 
>? all living things. 

y * 

o Simple, non-vascul ar plants have analogous structures to those 
q£ 5 jb^h.er plants . \ 
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LEARNING OBJECTIVES 



r 




3 . 



4 . 





r 




Draw or label a diagram o 
a typical plant cell and 
explain, three ways in 
wh i eh vi t _ may_ differ from 
an i animal eel 1 . 
* 

Name the, major parts of 
typicaj Vascular plant 
( root ,*s tern, 1 eaves , 
f l owers ) . ^ 
r 

List 3 
roots. 



major functions of 



Describe the differences 
between tap 'and fibrous 
roots and name 3 plants 
with each root type. 

Identi fy the parts of a 
tap-root visible' to the 
naked eye in cross- and 
longitudinal sections. 

.# -. 

State the function of the 
epi dermi s , cortex, 
peri eye 1 e , phloem, xylem, 
and pith and locate these 
parts on a c r o s s - sec t i o n a 1 
diagram or prepared 
microscope slide. 

State the function of the 
root cap and of root hairs 
and indicate where each is 
found . 



f 



LEARNING 



ACTIVIJIES 



Explain how Apots take up 
watet^ and transfer it to, 
the rest of the pi ant. 



- Study prepared microscope 
slides, wall charts or _ 
textbook diagrams of plant 
and animal eel 1 s . 

- Make drawings of the parts 
of atypical pi ant from a 

1 i v i ng spiec imeri . 

- Collect a number of wild or 
garden pi ants and classify 

.by root ty pe . , 

f 

Dec i de what func ti on th>ese 
roots have. 

- to^ a carrot crtrsswi se, and 
v leng th-wi se and i <J^$jjfy the 
' P^ts. ; j 

- Study prgp-ared c^oss- 
sectionaT diagrams or 
prepared si i des and identify 
the parts'.' 

Make a chart erf root parts 
and thei r f unc ti ons . 

Examine root's of sprouted . • 
radish seeds with a hand 
lenseorlow- power 
microscope and identify root 
hairs. 




Examine a 
of a root 
root cap. 



microscope 
tip and 



slide 
d the 



Encase the root of a carrot 
plant i n pi as tic or paraffin 
wax and replant and observe 
the effeet on the plant. 



/ 
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LEARNING OBJECTIVES 



LEARNING .ACTI^ ITIES 



Label a diagram of a 

irr oss-section of an _ anni2d 'l 
d i c ledon^ *m o n o c o t y 1 edoh 
and woody stem: 



19 

0 

1 1 



12 



List 
'of 



t>ie a s i c 
stems 



functions 



Explain how the phloem and 
xyl em. are* produced; in a 
woody stem. 

Define primary and 
s ec o n d a ry me r i s terns , te/f^l 
wVi a t each does and w h e He 
each is f ourfd. 




/ 



1 3^ — ETxpl ain how bark is formed 
and what its function is; 

14. Define and give the 
function of 1 e n ti c el si: 

15. State the functions of 
1 eaves . 

1'6 . Identify^the main parts of 
— a typical broajd, de£ i djuuis 
"Yleaf: * 



17 



18 




Desc r i be "pfjant leavesl in 
ternts of Weir shape, 
patt|rn of. k venation and 
arrangement on the stem. 

Label the upper and lower 
epidermis, stoma, guard 
cells, spongy mesophy 1 1 , 
palisade ( mesophy 1 1 ) _ 
cells, phloem and xy 1 em on 
a cross-section of a leaf. 
Spec i f y which cells 
possess chl oropl as ts . 



- Exami he m i c rbscope s 1 i <Je-s^ 
or diagrams of rii d & d c d t , * 
dieot and woody stems ^ draw 
diagrams arid label them. 

- Compare stems of trees" 
vines, creeping plants, etc 
arid show ho* they are alike 
in function. 

- La frel the locations of • 
primary and secondary 

me r Litems on a plant 
diagram. 



"pinching 
of a 



Show the effect of 
out" on the growth 
plant. * 

- V 

Examine, draw and label 
cross--sec tip*v- of a tree 
trunk. \ 

Locate 1 ent i eels on ba 
samples of cherry, birc 
alder bark. 



- Di_ s c b v e$ what happens if all 
of -the leaves are removed 
from a bean plant. 




or 



Draw a 
1 abel . 



typical le'af and 



Col 1 ec t , press and mount 
leaves, i de n t i f y i ng eac h 
describing the shape , 
venation and arrangement 
the stem. ~) 



a n d 



o n 



i Examine prepared microscope 
slides .of leaf cross- 
sections . 




k LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



19. Name the parts of a 

typical complete flower 
(e.g. tulip, appl ebl ds som , 
beafh f 1 owe r ) . 




2G. 



21 



22 



Explain what the terms ^ 
' complete' ; ' i ncompl e te ' , 
! s tami na te ' *a rui 
'#i sti 1 \a te ' nffean when ) 
used to deWibe ^lowers. 



v 



Distinguish 
pollination 
f e r t i 1 i z a t i 



between 
and 

f 1 o w e r s 




list at least five _vj 
different "pollinating 
agents and gfve at least 
bne example of a plant-; 
p o 1 1 i na ted by each . 7 
'\ 

23. Label a diagram of x 
f erti 1 i ra ti dri and \ 
describe, in order, 
s t e p S i n v o^l/v e d . 

2 4 .-.Define tiie terms ■< ■ 

monoco tyl edon , 
d i c o ty 1 edoTi\ ang fcosperm 
and gymnosperm and give 
three or four examples Qf 
each. 

*2 5. Label diagrams of typical 
mon oco t and dicot seeds 
and stat? thfe function of 
each parV 

26. List at least five methods 
used by 4 plants to disperse 
their. seeds and give 
e jcarivpl es of each. 




- Examine flowers or 
anatomical ^correct flower 
models' and i d e n t i f y parts. 

- Find picture s of compl e te , 
incgmplete,stam1nate and 
pi .sti 1 llate flowers . 



- Identi fy common plants wi th 
monoec 1 oy s i pi ah ts or 
st ami nate^Sfid. pistillate 
f 1 ower s : . • 



Discuss the meanings 
pol 1 i n a t i on and 
ferti 1 i zation. • * 



of 



I d e n t i f y f 1 o we r s us 1 n g . 
different m e t h o d s o f 
poll 1 nat'ion . - 4 

- Use prepared diagrams of the 
process^ of fertilization. 

- Identi fyecofiomlcally 
important p^ant^s as monocots 

• q r d i c o t s , l an g 1 o sperms , b r 
gymnosperms. * 

- Collect pla'nt. samples of 
"vegetative reproduction. 

- Li st- economical ly important 
pi an ts propaga ted 'by 
vegetative methods. 

- F i nd bul b s ( on j on j. f co rms / 
( cj^Scu s ) chl zortfes ( i ri s ) . 



sen 



rubeVs (potato). Cut *ne of 
each in half longitudinally 
and, i dent i fy parts . iet 
another sprout and tn< 
oxarrjihc it again* 




2lb 



learninJ QBdEefTI ves 



'LEARNING ACTIVITIES. 



27 



28 



29 



30 



32. 



33 



Define \he -term vegetative 
reproduction and list at 
least 6 methods With ^ * 
examples ; 6f each;* 

• s 

Explain what a bulb, eorm, 
rhizome /and tuber are and 
gl^^D 6 °^ " 10r ? examples, 
o f eac h . 

Write thechemical 
equation for 
photosynthesis (using 
worhs or chemical * 
f o rmu Va e ) . 

L i s t . t h e c o n d i t i on s 
necessary f or 
photosynthesi s . 

State how each reac tant in 
photosynthesis is obtained 
and what becomes of each 
product. 

Compare and contrast the 
processes of 
pho.tosynthesi s and 
r e s p i rati ojL-JJi a plant. 




List the 
el emen ts 
plant gr o\ 
least one/ 
each. 



r ee main 
e q u i r e d for 
h and give 
f unc t i on of 



at 



34, Dj^cuss trace element 
1 1 r i t i o h in plants. 

35- u/st the major groups of 
vascular plants and give 
several examples of each 



Wl-ite a bal arte ed^t Mem i cal 
equation f o r 
pho tcrsy n\he s,i s . 



-Make a chart of the sources 
of reactarits and uses crf. 
products of . photo synthesis. 
V i . 

-Cover lower side! of a bean 

plant's leaves with vaseline 
v and ^observe the result-. 



9b se rve the e f f e c t 
placing a p^i *n t in 
darkness 



of 




Compare the equations for 
B N b to synthesis 'and 
sr e s p i r a t i d rt . 

Examine fertilizer bags for 
>men t content. Compare 
'mical'* fertilizers with 
Kn i c manure . 

symptoms of nitrogen, 
i urn or phosphorous 
cy in plants. 

race elements and 

importance to plants. 

Collect and i den ti fy samples 
of angiosperms, gymnosperms 
and ferns. 

Label a prepared diagram of 
fern and moss life cycles, 
stating whish phases are 2 N 
and N . f 



Examine a moss pi ant or 
label a diagram of one. 

Compare the advantages of 
higher plant seeds over 
lower plant spores. 



??? 



LEARNING OBJECTIVES ? 



LEARNING ACTIVITIES 



36 



37 



Label 'a 
typical 
fern. 



d,i a gram of a 
frond ( 1 ea f i 



of a 



\ - pollect and i den t i fy _sariipl es 
<X'of mushrooms, other fungi 
and molds. 



38 



39 



40 



describe, by means of a 
diagram, the life cycle of 
a fern. Explain how this 
differs from that of. an 
angiosperm. 

Label a diagram of a 
t yiH cal moss plant. 

D ascribe by means of a 
diagram the life cycle of 
a ptoss. Explain how it 
differs from that f a 
r n or an a h g i o s p« r m . 

Li st several non- 
photo synthetic plants and 
give several examples. 



41. List the major groups of 
algae accordi ng yto their 
pigmentation. 

42. State the importance of 
phy topi ank ton in terms of 
o>efean food chains. 

L.i s t at least five 
different non-vascul ar 
plants of economi c 
importance and tell how 
each is used. 




M a k'e sp ore prints' 
mushrooms^ 



of 



Collect sample^ examine 
preserved specimens or 
diagrams of gre%h red , 
brown and bl ue-green algae 

- - - - - U ' - 

Examrite prepared si i das. of 
spi rogy ra , d i atoms arid 
desmi ds . 

Examine pond water samples 
microscopically. 

Identify samples of or 
products . from economical ly 
i mpor taiTt non-vascular 
plants. / 
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Resources 



Texts 

........ _ w 

Heimler. Focus on Life Science : 150-207, 234-251. 

Heimler and Neal. Principles of Science : Bq^rfc 1: 316-339 . 
Other, Books h 

Haynes , Nancy L . ( Ed. j . BjiologicalScience: An Ecdl dg-ix-al 
Appraoch . Chi c ago , 111.: Rand Mcfoally, 1973. 

) 

Perl adical - Articles * 

Blair, John G. "Test-tube Gardens." Science '82 ( Jan/Feb 1982): 
71-82. • ' . 

Brownlee, Shannon. "The Si lent War" . Bi scover , 4, No . 9 ( Septembe 
1983) ,28. • : 

Hoover, Richard B. "Those Marvellous Di atoms . " N a tiona l - 
Geographic , 155, -No>. 6 (June 1979 ): 871-878. 

Lee, Donald. "Slime Mold: The Fungus that Walks." National 
Ge ogr a phi c , 160, No*. 1 (July 1981) : 130-136. • 



PLANT AND ANIMAL DISEASES 



Tpplcs 



Diseases and their Causes 
Transmission ' 
Treatment 
C o*n t r o 1 

Purpose 

With global emphasis \>n increased food production and 
improved use of forest resources, there is a need for wider 
knowledge erf diseases of plants and animals, including their 
causes, treatment, transmission and control. This unit will 
be particularly useful to students entering careers in 
agriculture, forestry or health sciences. 

Required Background 

Completion of the intermediate unit on Disease or equivalent 
knowledge: the intermediate unit on Classification and; 
Diversity of Life would also be useful background. 

Key Idea* 

i - . ' ' . 

d Infectious diseases of plants and animals are caused by a 
wide variety of agents. . ■ ' - 



The choice of treatment of plant and animal di seases . depends 
on the effect of the disease as well as its causative agents 

The prevention and control of the spread of these 
diseases may often be attained by biological means. 

. 225 " . 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



1. Classify diseases of 
plants and arii fiial s by type 
of eausati ve _ agent . * 
f bae ter i <f, virus etc ) and 
give an example of each. 

2. List the major ways in 
which plant land animal 
-diseases are transmitted 
from host to host. Give 
examples for each/ 

3. Describe the life cycle of 
several pathogens which 

* require one or more 
i rvtermgdi a te_ hosts , __ 
including malaria, flukes, 
tapeworm. 

4. Explain the phrase 

n p rev enti on is the belt 
treatment 11 as _i t _ appl i es 
to diseases of plants and 
animal s . 

5 . Li st p retail ti oris 1 1 whi ch 
- should be taken in the- 
disposal of dead or ^ . 
diseased plants or 
animals. u ^ 

6. List some antibiotics used 
in the treatment of animal 
diseases. 



- Exami n'e mi croscopic si i dfes 
of bacteria i fungi * protozoa 
and si mp«l e viorms Irhich cause 
diseases."' 

- Ex ami ne mi c rdscopi c slides 
or preserved specimens of 
ticks, fleas and mbsqui toes 
which act as intermediaries 
in the spread of certain 

- % diseases. 

- Fi rid out how 1 deal 
veterinary clinics, green- 
houses etc. dispose of 
wastes and dead organisms. 

- Ask a veterinarian, game 
warden , or agriculturist to 
speak on a subject rel ated 
to thi s un1|. * ; 

- Find out what is involved in 
. the" government inspection of 

J meat , milk products, 

potatoes , nursery stock, 
etc . 

- Find out what' regulations 

govern the movemerft of 

plants and animal is wi thi n 

the province, inter- 

provinciallyand between 
Canada and other countries. 



7. Discuss the possible 
merits and problems 
^ associated with the 

addi tion' of "fh ti b i ot i c s to 
feed g i.ven ywxjm animal s 
such as t^hi c1c s J* turkeys 
poults, calves, etc. 



Use antibiatic di scs to show 
the effect of an itbi otic s on 
a non-pathogenic bacteri urn 
such as E . col i - or B . 
suteti 1 i s . • * 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



8 



10 



11 



12. 



Discuss the problems met 
i h I treat i hg_ sbi 1 to Jci 1 1 
; infective agfcnts sueh as 
nematodes . \ 

Li st some substances used 
to treat fungal and 
bacterial diseases in 
plants. . _ 

Explain why commerc i al 
green- houses- are often 
f umi gate-S^Setween c ro p s 
-List substances used for 
fumigation and the target 
organism for eaeh. 

Lfst a number of ways of 
controlling the spread of 
animal diseases, listing 
brie or more disease 
controlled by eaeh 
method. 

Give. several examples of - 
1 ocal , pro vine i al- arid 
i n ternati onal quarenti nes 
of pi ants and/or animals. 



13. Give 



ways. that the 
j ridi v i dual _ fa rmer , logger 
or householder can prevent 
the spread of plant .or 
animal diseases. 



Examirielabels or packages 
of poultry etc . . feeds to 
determine the kjhdg and 
amounts of an t| bi oti c s threy 
con tai n . Fpnd out tire age 
animal^ these feeds are 
f or ; 

Li st thfe steps wjii ch woul d 
have to' Be taken if an 
epidemic broke out in 
cattle^sheep, chickens , or 
other domesticated animals. 

Report on what steps are 
-taken to prevent the spread 
of a plant disease that 
appears in a single 
1 ocal i ty . 

Report on sanitation ^ 
practiced on a dairy farm, 
feed lot, nursery or 
greenhouse. 

Debate the pros and ctfns of 
aerial spraying of forests, 
orchards or other crop 
lands. 



14, 



15 



List a n umber of ways , 
(both - commerc i al Ty 
utilized and currently 
experimental ) of 
controlling insects by 
biologic al means . 



Lis> the advantages 
disadvantages of 
bi ol ogi cal control s 



and 
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Resources , 
Text 

Heimler. Pocas on hi f e Science : 252 ff: t 
Pamphl ets ,1 f ree) i *. 

L - ..: : .._'./ : ' • ' . * ' \ - • 

Agriculture Canada.. 

Don' t Bring It Back ■ \ V . t . ^ 

What Yttii Should Know About Federal Meat and Poultry 

Ins'pecrTon. ~ * T ~ * T~ 

Environment Canada. 

lL_oL Insect Pest^ 




■ ) 

c 
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CtiEHISTRY \ 

\ 

A6IDS, BASES AND^^ALTS 



Topi es 



Ionization- Theory *. 
Strengths of Electrolytes : : 

Properties and Types of Acids and Bas.es ' ) 

Nature and Naming of Salts <*~ * " 

Neutral i zation Reactions and Chemical Indicators 
Hydrolysis Reactions "~ \ 

Purpose 

Th v is chemistry unit deals with the theory of ionization and how 
it applies to the modern theory of acids arid bases; the properties 
and strength^ of acids, bases arid .salts; neutralization reactions, 
relationship between pH and hy drorri um/hy d rox i de ion concentrations 
and use <5f chemical indicators; fnd hydrolysis reactions. 

Requi red^Backgrourid ; , 

The equivalent of Grade 10 math; enough chemistry background to 
descYifo the general properties and classification of solutions, 
state and app.ly Le Chatel ier 1 s Principle; explain the effects of 
molecular polarity on the solubility of a solute in a solvent. 



3 



Key Ideas. * 

I ... 

0 The properties of acids and bases are determined by their- 
aqueous solutions of electrolytes. 

o Acids always form hydroni urn i ons in a water solution arid bases 
contribute hydroxide ions. 

L ■ - 

o Salts are el ec trdval ent compounds containing the .pos i ti ve i on 
of an aqueous base and the negative ion of a aqueous acid. 




b EARN I NG A6TI V ITIES 

— - — • — ti r — 

- Compl etet a,nfl. 1 abel di agrams 

showing the' d i s sdci a t i b ri of 
an i on\c compound^ i rv water . 

Re^^arch^^rrher^ ios" i^fieer^ 
iohi zati ofTNind "stitf^ 
diagrams ar mfrdteis^eyj 
hydroriilim ri^ns and tne- V 
t i ont^rtl^iK of an acid in l ' 
% Water; J ' 1 v 

- Conduct la^gr^fery * 

i nvesti gati orfsFta, determine 
^ general prbpetfxies of acid 
9 . and base s o 1 o n s . 

- Prepare ae id and base 
5 . sol u ti ohs in the 

1 abora tor/ . / 

V ' 

- Classify some eommon 
household compounds as ac i ds 
bases or salts based their 
formulas', components, and 
knowledge of general 
properties of acids, bases . 
and sal t l s*. * : 

- Use chemical indicators to ^ 
conduct the neutralization 

of art acid solution by a 
base sblut ion.- 

- Do an acid base titration to 
determine the amount of 

al kal i ri soap . 

• - Deyi'se air experi ment. ipo . 
determine the molarity of 
sodium hydroxide sol u ti on 
whose concentration is not' 
known. 



LEARNING, OBJECTIVES 



6. 



7 . 



State the assumpti ofrs f|i p 
th,e Arrheni us Theory of 
Ionization*. 



Describeand diagram 
dissociation of ah i 
compound in water. 



Def 1 ne_a?n-j} djfagram the 
ionization of an acfcd in 
water. ^ 





Descr i be and di agram a 
hydronium ion. 



Describe the 
" s trong" and 
ref er ri n| to 
el ec troly tes . 



terms 
"weak" 



when 



Applyknowledgeof the 
general pro pert ies % Of 
acids and bases and ' 
identify a sample liqui 
as. an acid or base by 
appropriate 1 abora tory 
test^. 



I den ti fy 
a r> acid, 
salt. 



from its formula 
base or type of 



8. Complete bal anee arid 
identify various 
acid/base/salt reactions 

9. Recognize, write arid 
balance neutralization 
reactions. 
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— fL_„, — n 

bEARNING OBJECTIVES ? 

" * * „ * _ _ 

10 • Dp si mpl e cal cul ati ons 
with neutralization 
e q u i v a 1 Qnts . *jr 

) • *v 

11. Define and describe the 
re 1 Iti onshi p between pH 
and hj^drdnium/hydroxide 
ipn-cq^icentration. 

12. Naipe several ~)tf6icf-base 

i ndi c a tors arid give thei r 
: colours, .in a specific pH > 

r <> range. • 

r 

L3^ Define and recognize 
^ ^\ htfd ro^y s i s reactions . 

I p. Write and balance : ' 

hydrolysis reactions. * 

15. Predict whether hydrolysis 
will occur and describe 
the effect on the pH of 
« the solution. 

e 




LEARNING ACTIVITIES 

T- - - B : 

= Write a research report on * 
the action of buffers in the 
humap body . . _ 

- Observe how salts can change 
hy'droni um or hy droxi de ion 
counts in solution and 
. determine approximate pfl 
usi rig i ndi cators . 



r 
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ERIC 




1 

■ ' \ 
Resources ' / 

'feats and Other Books \ - f- 

B.C. Mini stry ,of Education. VAST 4 Chemi stry : Unit_5, Topic «-B . 
/tfi. MemjXtjjg SV£xx rrA e a 1 u m G uT?sY (1978): Unit 3. 

Kroschwl tz , Jacqueline I., and MeWin Winokur. 1 1 Chemistry: A First 
/ Course . New YVrk': .McGraw-Hi 1 1 , 1,980 . 

l_>> - •- ._ n "m : ■ ■ 

Ledbetter- Elaine, and day Young. Keys to Chemistry (metric ed.J. 
Refadin^, Mass.:- Addi son- Wesl ey , 19//. — 

" A - A 1 -.. 

"' Metcalfe i H ..C . , and others. Modern Chemistry . New York: H o l^t , 
Rinehartand ^inston, 1978. 0 . » : 

Siebert, E . pT^Founda ti ons of Chemvi stry . ' New York: McGraw-Hi 1 1 ? 

19,82. : J ' J 

' q ' ■ - 

^/Wh1 tmah, R. , and E. Zinek, Cheffli stry. Today . y Engl ewood CI i 

/ N . J I : Prentice-Hall, 1982T r 7 1 

Films and F1 lml oops 

•. » . - ' 

Acid Base Indicators ( FEMG f GS-512 ) 

Conductivity nf Solutions "(HS Chem #6802 *■ Universal Education) 
Use of a Burette. _ . j 

\ - . . - . .V 

' r 

* - j 




BIOCHEMISTRY 




Topics ^ 

W^at is Life? • 
Important Organic .-Compounds 
Bi oenerget i cs - ^ 

Everyday Applications of Bi ocfiemi s try, 

Purpose 

In this general >in te re st/uni t , learners will study some of the 
compounds that **f(e essential components of most living things/ the 
chemical systems that make up living systems and ^heAnethods 
living systems use to produce energy. Some medic^^nd yndus^rial 
applications of biochemistry will be examined. 1 
/> 

Required Background 4 _y 

Intermediate unit on the Gell is strongly recommended. 
Key Ideas 

o The chemistry of living things is, in essence, the chemistry of 
organ i c . compounds . - ; 



o The structure of the biological molecule is the key to its 
biological activity. ^ 
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xL EARNING OBJECTIVES 



State the Ckharacteri sties 
of living tilings.. 

CI as si fy carbohydrates As 
mono- , d i - on 

sacchari aes . 



Discuss inVslrtiple terms 
the me tab pi i sm of 
carbohydrates in the 



k Give the general formula 

for fats and oils and 
^^state which fatty acids 
Vr, are essential p6l h urn a n 
diets. / 



E x p 1 a i n 
from an 



how a 
d i 1 - 



fat di f f ers 



Write ari equation for the 
.saponification ST a fat or 
an oil with caustic soda 
( NaOH) . 

Describe the structural 
feature that is common to 
all steroids. 



LEARNING' ACTIVITIES 

p- _— - — 

- List a number of common 
objects as living or 
nonliving and determi ne the 
qualities or characteri sties 
that divide living and 
nonliving. 

- Study diagrams of various 
forms of carbohydrates and 
discuss how these are used 
by the body . 

- Investigate the presence of 4 
reducing sugars in common 

foods by the use of 

Ben-edict ' s or Fejil i ng 1 s 
reagents. „ 

- Study diagrams of fats and 
oils and explain the major 
difference between them. 



Test common 
presence of 



food s for the 
fats* or oils. 



- Research the^cl-aim that 
poly-unsaturatedfatsare 
preferred over, saturated 
fats for human^coosumption 



*8. List five foods that are 
major sources of protein 
and explain the meaning of 
di - , tc) - and 
polype^ti des . 

9. State the significance of 
the primary structure of a 
protein. 

10. Name the fundamental 
components of DNA and 
describe its structure. 



Invest igatetheprqper ties 
of "soap" and the reasons it 
i s b i od^radabl e , and 
compare it to a "detergent". 



Prepares oap 
1 aboratory . 



in the 



Study charts or diagrams of 
the differentprotein types 
and explain the importance 
of their structure. 



LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



11 



12 



13 



14. 



15 



16 



18. 



Explain the concept of - 

com pi ementary^ bases and 

how this relates to DN A . 

List the structural 

differences between SNA 
arid RN A . 

D i s c.u s s ' t h e role of 

enzymes in the body and 
the theory of how they ^ 
f u nc t i o n . ^ s 



Define what is meant 
" spec i f i c i ty " of. an 
enzyme. 



by 



Explain the 
vitamins in 
the i^esul ts 
deficiencies 



f dhoti on of 
the body and 
of vi tjpmi n 



Explain the function of 
hormones in the body and 
explain how vitamins and 
hormones differ in 
o r i g i n . 

Describe, in general 
terms, the process of 
photosynthesis and the 
nature of the products 
f ope d . 

Define and give examples 
of anaerobic and aerobic 
respiration. 



19. Explain the relationship 
between photosynthesis and 

{ respiration. * gj- 

20. List examples of the' use 
of biochemical molecules 
o r , p r ocesses i n medic i n e 
o r "i ndustry / 




vj 



Study models or diagrams of 
DN A and RNA .'discuss the 
relationship between 
complementary-base pa i r i n g 
and their structural 
di ffe renews . 

Perform laboratory 
investigations to determine 
the properties of enzymes 
and their role in 
metabolism. 



Research or 
"lock and key 
enzymatic action 



read about the 
theory of 



Investigate the relationship 
between vitamins and enzymes 
and discuss the effects of 
vitamin deficiency\on tfhe 
body. 



Re search hormones and their 
influence oh proper body 
f uncti oni ng . 




Investigate how plants are 
able to convert light energy 
into chemical energy and how 
this chemical energy is 
stored in chemical 
compounds . 

Investigate the releal 
energy by different 
organisms, e.g. bacteria, 
plants / animals. 

Research the biochemical 
compounds and react ions 
i h v d 1 v e d f i h control of 
bac teri an. i rif ecti on Wi th 
sulphur ht u g s ; use o f 
bacteria to c 1 e a n b i 1 _ 
spills, medical use of 
hormones, the chemical 
aspects of the dairy 
i ndustry . 
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Resources 

Texts and Other Books . * 

Curtis, Helena, and N. Sue Barnes, -I n v-iJ^tio n to Biol ogy . New 
York: Worth, 1981. ^ ~~ 

Hein, Morris. Foundations of College Chemistry . Monterey, Calif. 
Brooks-Cole, 1982. 

Mader; Sylvia S: I nqu -i ry Into t i f e . Dubuque, Iowa: Wm. C. Brown, 
1982. 

Ritchie, Donald, and Robert Carola. B i ology . New York: Addison-; 
Wesl ey , 1979 . 

Whitman, R;; arid Zinck. Chemi s try Today . Englewood Cliffs, 
N . J . : Prentice-Hall, 1 976. 

Films _ 

As y^ted under intermediate unit on The Cell. 



NUCl^AR CHEMI STft Y 



Topics 



Nuclear Structure' and React ions 
Radioactive Decay' ^ 

Uses of Nuclear Reactions and Radioactive Products 

-_ * 

Purpose 



Students will learn elementary nuclear structure* instability and 
interactions. Applications in medicine arid energy generation will 
be studied. 

Required Background 

Intermediate units on Energy and Introductory Chemistry, or 
equivalent knowledge. Completion of the i n te^medi ate^ uni ts on 
Electric Circuits and Waves would also be useful. 

Key Ideas 

* 

o Isotopes are atoms which have the same atomic number but differ 
i h iff a s s - >~ 

b Radi o- afc t i ve substances give off alpha, beta and gamma 
radiation. 

6 Nucl ear reap ti ons , namely fission and fusion, are the Source of 
nucl ear energy . 

o Nuclear reactions may produce usable forms of energy for 
applications such as medical therapy, or defence research. 

b Any nuclear reaction must be accompanied by rigorous safeguards 
to prevent harmful radiation from entering the environment. 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



2. 



Def i he neutron , pro tori ^ 
isotope, alpha and beta 
parttcl es- and gamma 
radi a ti bh . 

Determine the hiiclear " 
structure of ah atbriU' giverv 
its atomi c number and" mas s . 



3. Compare the velocity and. 
penetra ti ng power of alpha, 
beta and. gamraa radiation. 

4. Define natural radio- 
activity and npe several 
naturally occurring radi o- 
ac^ive elements. Locate 
these bh the peioclic 

tabl e . 



Prepare flash 4 cards with 
atomic number and mass _bh 
one side and numbers- of 
neutrons and protons bh the 
other , as an aid : to memory . 

Report bh the work of Marie 
a h d_ P i e rre € u rie, B e c q U e r e 1 
or Ru ther,f ord . 

Read about- and ' report bh the 
Candu reactor. 



5. Describe the process of 
radioactive decay in 
general ; „ terms , using 
Uranium 238 as an example. 



6. Explain what is meant by g 
H*i£cl ear transform at ion, and 
hofc it differs from, an 
ordi nary chemical 
reaction. 

7.. Def ine and give examples of 
a . synthetic _el entente 'and 
explain in genera] terms 
the process by which one is 
produced . 

_'_ J 

8. Define nuclear fission and 
>giyesevera1 examples of 
its natural occurrence. For 
eactj^^state the fissionable 
'element and tie resulting 
prolu c ts * 



Explain the reactions 
involved in a nuel ear 
reactor using U-235 . 
Describe the purpose of 
moderator in 
aarae several 
which can ' ke 



a 

a reactor and 
moderators 
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LEARNING OBJECTIVES 



Learning activities 



'ID. Describe a "breeder" v 

. r e act or and exp^aihhow it 
'differs from a reactor 
using a moderator. 

11. Expl ai n how the energy from 
nuclear fission is 
converted into electrical 
energy . 

12. List advantages and 
disadvantages of using 
nuclear reac to r s to produce 
el ec tr i cal energy . 

13. Define thermonuclear 
react i b it and explain how 
such a reaction differs 
from nuclear fission. 



Organize a debate on nuclear 
power. 

Ji_ _ 

Report on the hi story of 
nuclear weapons, including 
developments such : as the 
neutron bomb ; 

Re por t on radj ograp hy j 
research on photosy n thesi s * 
the "cobal t* bomb" for cancer 
treatment, Carbon 14 dating 
-and rel ated archeol ogical 
techni ques . ■* 

Obtain a Geiger counter and 
use It in various % 
1 o c a t i o n s . 



14. Describe several uses of 
racfio active -isotopes in 
researc h . 

15V List medical uses of 

radioactivity including x 
r ay s , ■ r a d i o \ h e r a py for 
cancer and use of 
r a d i pac t i ve substances in 
>- d i^ac) no si s . 



1*6 



Explain how natural ly^ 
occurring isotopes can be 
used to determine £he age 
of artifacts, and' describe 
the *1 i mi tat i oris of such 
^methods. 

- - _ - 

sources o f r^i d i a t i o n 

occur naturally in 

environment. 



18 



t*e 

; Li $t. safeguards which' must 
Vb e observed in rising radio 
? isotopes. 



19. Explain how a Geiger 
' counter wo£k s . 




Resources 



Texts 



Heath, Robert W : , Davi d Marti ndal e and Robert R. MacNaughtbri . 

Fundamentals of Physics . Toronto: Heath Canada , 1981. Chapters 

14, lb, lb. ; - ; • 

Heiml er and Price. Focus o a - P h y s i c a 1 Science . 

Metcalfe, H.C., and otheri. Modern Chemi stry . New York: Holt, 
. Rinehart and, Winston, 1978. 

Miller F.',' and others. Concepts i n Phy si c.s . New York: Harcourt 
Brafce Jovanovich , 1980 . Chapter .25,. '. < ; 

Read, A .J . P hy s ics ; A B e s c r i p t i v e An aly si ? : New- York : Addi son- 
Wesley , 1970. Chapter 14 - ~* " 



Instructor References 

Rogers, E.M. Physics- for the ! nqui ri hg^Mi nd . Princeton, N.J.: 
Princeton Uni versi ty Press , 1960 . Chapter 43. 

Smith, Alpheus, and John N. Cooper. ELements of P hy s i cs . New 
York: McGraw-Hill, 1979. *~ 

Watt, George W . and others. Chemi stry . New York : NortoV, 1964. 
The chapter on Radtoacti vi ty and Atomic Energy, while not up-to- 
date, is very readable and not too technical for students who want 
to know more about nucl ear chemistry, but are weak in physics. 

P amphl e ts (free) ' 

R a d i at ion is -Part of Your Life 
Candu bUO ' 
Heavy Water 

Fu ndamentals of Nuclear Power 
Safety-Q* P.AMftH Nuclear Power Stations 

The above and other related pamphlets and posters are available 
from: Atomic Energy of Canada Ltd. 

Public Affairs Office 

Sheridan park Research Communi ty 

Mississauga, Ontario L 5 K 1 B 2 

Fact s nn fencer Treatment (American Cancer Society) available from 
Canadian~Eaneer Society (B.C. & Yukon Div.^955 West Broadway, 
Vancouver, B.C. V5Z 3X8. 
) 
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React ions Involving Elect ron Transfer 
Origin and Uses of the Activity Series 
Application of Redox Reactions 

/ 

Purpose 

This unit foeusej l)n the component parts of a redox reaction 
equation, the activity series, electrochemical cells and 
electrolytic eel/Is, and the practical uses of redox reactions. 

Required Background 

Hath 10 or its equivalent; knowledge of the four types of chemical 
reacjpyns; ability to balance simple reactions by r i n s pec ti on . 

Key Ideas 

ao Chemical reactions involve the rearrangement of electron 
structure. ^ 



o In a redox reaction, the processes of oxidation and reduction 
occur ^si'mu 1 taneously . 

o The degree of spontaneity among redox reactions determines the 
electrical energy( produced or required by these reactions. % 

o Electron - transfer reactions occur in bbth . living and non- 
living systems . 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



6 . 



Def i he bxi da ti on ■> 
r e tf u c t i o in - % oxidizing 
agent* reducing agent and 
give an example of each. 

Use electronegativity data 
and/or an acti vi ty ser i es * 
to predict the occurrence 
of an. oxidation-reduction 
reaction flri'd write a 
balanced equation . 

Describe and diagram the 
coiiipohpnts of 
electrolytic and 
el edtrochemi cal cell. 

Compare the oxidation and 
reductio n re actions of the 
electrochemical and 
electrolytic cells. 

Given an electrolytic cell 
used f or fel ec tropl ati ng , 
labeT the components and 
describe the process of 
el ec tropl ati ng . 

Describe, with the aid of 
di agrams , the composi ti on 
and operation of a lead- 
acid storage battery. / 

Draw ful ly-1 abel led } 
di a gram of 'the vol tai c ' 
Cell, sf v en** two pos^i bl e 
metal electrodes and a 
tab.le of standard 
ftent i al s . 

Wrtte haj f- reac ti bhs and 
cal cul ate the potenti a.1 
difference aeross the 
eel 1 . 

Give an example of ah 
electron transfer reaction 
found in a living system. 



Research 
el ec tron 



material 
•transfer 




dns 



Inspect a number of given 

chemical reactions and 1 

i dent ify the. half-reactions 
for oxidation and reduction, 
the reducing agents and 
oxidizing agents. 

Conduct laboratory 
investigationsto 
demonstratetypical 
oxidation-reduction 
reactions, and the rel ati ye 
strength s of sqmeoxidizing 
and reducing agents. 

Investigate electrochemistry 
by electroplatingmaterials 
in y??tigating cathodic 
protection of pi pes and 
ships^ hull s or by 
investigating the anodizing 
of al umi ni urn . 

Determinethe anode and 
cathode of a lead-acid 
storage battery when fully 
charged or discharged. 

Explain how tfre workings of 
a car battery are based on 
the pr i he i pi es_ of voltaic 
and electrolytic cells. 

Plan an experiment to design 
a voltaic cell with a-nd 
without a salt bridge. 

Research the cytochrome 

sy stems present in 

photo sy nthesi s a fid ,/ 

f espi rati on and determine 

the role of re^tfx reactions. 

i 



t 



\ 
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Resources 

« • 
Texts and Other Books '» 

See resources listed under advanced uivit on 
Sal ts . - | ■ 

Periodical Articles ' * 




^ds , Bases and 



Gene . "A Fi rst--£l ectrochemi stry Labor/tory 
Teacher , 38 (February 1971): 49. < ' 



Sci ence 



Hosl er , C . F . , and M . D . Jawson . "The Inhibition, of Oxidative 



Processes by Tobacco Smoke." 
1970) : 5-5-57 . 



SifTehce Tgacher , 37 (Decembe 



Films 




ar^mxae, Element from the Sea 
El ec tr ochemi ca 1 Cells 
ionization Energy 




PEMC # 

SS-616 
SS-710 
GS-614\ 
SS-711 
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SOLUTIONS 



Topi is 



General P ropert^es of Sol u trails 
Classification of Solutions 
Nature of the Solution Process 
Concent rat ion of Solutions 
Factors Affecting Solubility : 
Equilibrium in Solutions 



.1* 



Purpose 

This unit is oriented especially to students -consi deri ng a 
chemistry-related career such as" in Health or Bisl og ital Sciences^ 
or Oceanography. It is also suitable for general chemistry 
upgrading. 

Required Background . 1 

_ . _______ » . __ 

Grade 10 Mathema ti cs or equ fvajint . Sufficient background in 
chemistry to describe properties and changes in matter; explain 
changes in the" states of ^matter; -ftate fa?tor§ influencing changes 
in matter; and explain tjhe, pjg&pgrties of th.e liquid state. 



Key Ideas 

o Sot u ti ons are homogeneous mixtures of two or jrrtrT^^ljb stances 

b Qu^J i tati ve a lid quanjti tat1 ve factors affect the phy si cal > 
properties of solutions. 

o^v The molecular nature of the solutes causes G^ariicteri s ttc 

chanqes in the freezing points and boiling pol^f% of solvents 

1 
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LEARNING OBJECTIVES 



2 
3, 

4. 

5. 



7 . 



8. 



10 




12. 




1. ^ Define solution, solute, 
and solvent. 



Dese ri be el ec troly t i c and 
nonel ectrdlytic solutions. 

mti fy and give examples 
:ombinationsofliquid, 
las and sol id which . 
consjti tute a sol uti on . 



i b 1 e and 



Define mis 
i mmi sci bl e 



Def i ne and explain with 
exampl es suspensions and 
eoTl oi dal su s pen's! ons . 

Describe .and define 
sol ubi 1 i ty , unsaturated , 
saturated and 
supersaturated. 

Descri be the effects of 
temperature and pressure 
on sol ubi 1 i ty . 

Explain the. effects of - 
molecular pol a ri ty on the 
sol ubi 1 i ty of a sol ute i n 
a solvent. 

Define di 1 u te and 
concentrated sol uti oj 



Explain. changes. of 
t empera tu re during 
dissolving p roc ess. 



the 



Solve quantitative 
problems involving: 

- percentage by wei ght 

- percentage by vol ume 

- mol al i ty and mol ari ty . 

Compare the effects of 
ionic and molecular 
solutions on freezing and 
boiling points. 



- Research mate r t^I o n 
solutions. 

- C 1 a s s i f y common househol d 
solutions based - on/ the 
knovO edge of the possible 
combi nations and HbS;_* 
solutions ire classified. : 

- Apply knowledge of ^olutl^on^ 
to expl ai n the f bl 1 owi ng : 

s tal agmi tes and stal ac ti tes 
in caverns , fossil records 
from the past, or na tu ral - 
pearls in oysters. - 

- Conduct 1 aboratory 

i g£ e s t i g a t i o ri s to determine: 
s oi u b i 1 i ty curves') 
properti es of sol tfti oris , 
mol ar vol ume of a gas or the 
Kinetic Mol ecul ar T Hi "dry. 

-Explain and apply ( fojrmu a 1 e 
to prepare sol uti 6ns of 
known mol ari ty pri v oru to 
actual preparati on of brie or 
morel-stock sol uti oris . 

• Given a numbeir q| practice 
work sheets, perform 
quan ti ta t i ve cal cjjI ati oris 
i nvfrl vi ng sol uti ons . 

Determine a number of 
situations ou tsi de the 
el assroom in which the 
study of solutions would * 
have practical 
appl i cat ions. 



PI anVCrts^xper i nrent to f~ 
detarrmi ne\ the freezing ^oint 
or bp i 1 i np point of a water 



1 u% 



ion of either an ignic 



6r mol ecul ar solute 
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Resources 



r 



Texts and Other Books 



\ 

See^ resource list for advanced unit on Acids, Bases and Salts. 
Films arid FilnHbbps - \_ s 4 

C h e^i c a 1 Equi libri um : tf Legate! i er 1 s Pri nci p] e _. (High School** 

Chemistry Super 8 teriej #6811. Unl versal Education and Visual 
Arts). I 

Conductivity of Solutions , (same series as above #6802). 

Equilibrium . (PEMC #GS-610) . 

V V .- ^ 



PHYSICS 



4 



ELECTROMAGNETISM 

Topics ^ 

-f 

Permanent and Electric Magnets ± 
Electric Motors and Meters 
" Transformers and Generators 

T . V . Se ts , El ec tron Mi croscopes and Particle Accel era tors 

Purpose 

. v — * ■ \ 

The magnetic force has maHy^ apoffii cati ons i n modern technology. 
This unit deals with the prf^SijM es that govern the operation/ 
common el ec tromag ne t i c devices. / 

"* r . •:- 

Cequired Background * 

\ > \ * , : 

Compl eti on of the intermediate units on Energy , %1 eetrie Ci rcui ts 

and Mechanics, or equivalent knowledge. • „ ^ 

i - - 

i " > 

Key Ideas . i * ' ) 

f V " -■ ' T -* 

' ■ * A» >■>■■ «> 

* ■ . > ."V / 

d The two most common sources .of magnetic fields are from a 
S^cj^aheht t^agne t and frbm electric magnets. 

* ' ■? 

o The force of a magne ti c ^i e Id o"n : 5 current carrying conductor 
js^x i/s used to operate .-el ec trie motors and electric meters. A 
compl ementary, effect i s 'used, to operate in generators and 
6 al ternators - that of an el ec tri e^urrent- being produced by 
mot>dn' of a conductor in a magnetic field. 

o Afi electric current is al si produced when & conductor is • 
affected by a varying magr/e ti c field. 

o Eleetrie currents not confined to conductors but free to move 
through space can* be di r>s^ed by e 1 e c£ r o - m a g n e t i c fields. 



\ 



■r 
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LEARNING OBJECTIVES 



LEARNING ACITIVITIES 



1. 



3. 



4 . 



6. 



Describe the p roperties 
permanent magnets . 

Describe the magnetic 
field of a current 
carrying conductor. 




of • - Invest i gate _ t he properties 
of permanent magnets. 

• - if 1 arge Industrial [ cu r rents 
are ayai'Hfcble, study their 
-magneti c fields. 



feel d 



Compute the ,magne t 
s trengtji as sac 1 at * 
an electric coil* 



Compute the force on a 
conductor when the ■< 
conductor moves, in a 
magnetic field. 

Describe the operation arvd 
label the pri nci pajj parts 
of a movi ng coil weter 4 

Convert a meter moLemen t 
to a vol t meter or ammeter 
by inserting the 
appropriate series or 
shunt resi stor . 

Describe the operation and 
label the parts of simple 
AC and DC motors . 

CI ac ill ate t^re current 
induced by the motion of a 
conductor in a magnetic 
field. 

Describe the operation and 
1 abel the parts of a DC 
generator and an 
alternator . , 



- Build electric coils and 
a •_ determine the shape and 

extent of the magnetic 
field. 

- In vest i gate the effect of 
inserting;. various materials 
into electric coils. 

- Use or make of current 
bal ance . 

- Disassemble an electric 
meter. 

- Research different types of 
. meter movements . 

- Investigate the production . 
of an electric current using 
a coi 1 , a maghe^t arui a 
meter. / 

- Dissect ah electrie motor , 
generator or al ternator . 

- Construct a rectifier 
ci rc u i t . 

-Build a transformer. 

- Research an el ectrostatic 
preci pi tator or a photocopy 

* a mac hi he . 





Desc ri be 
of AC to 

Describe 
operati 
t r a n S 



the rec ti.fi cati on 
DC using diodes. 



rihciples of 




I n v e s x tXg ate the p rtnl u c t f 
of Northern Lights \nd t^ 
earth's magnetosphere* 



or 

me r . 



Calculate the secondary 
voltage and current of a 
transformer given the 
primary voltage and 
current and the turns 
ratio. 



13 



Locate the transformers in 
an electric power 
distribution network and 



state the reasons 
their presence. 



for 




14. Describe the operating 
principles of a tape 
recorder. 



15. Determine the direction 
and magnitude of a moving 
free charge in an electric 
field and in magnetic 
field. 



16. Describe the produc ti on of 
light in a CRT serf eh . 

17. Describe the operajf i on of 
devices/ such as T\Tsets, 
parti cle^ accelerations, 
electron microscopes, and 
fusion reactors. 
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Resources 



texts 



Miller, F., and others. Co ncept s in Ph ysig s T*^ New York: Harcourt 
Brace Jovanich , 1980. Chapter 18. 5 " 



Read, A.J. Physics: A Descriptive Analysis. New York: Addison- 
Wesley, 197U. Chapters ID, 11. 

Rogers,, E^M^ Physics for jthe I-nqui ring Mi-nd . Pri nee ton , N . J . f 
Pri " 

I ns trt 



nekton Unl versi ty Pjress , l 9bU . Chapters 34 , 37 , 38 
ctor References ^ 



Harris, No rman C i ; and Edwin M . Hemmerl i n g . Introductory Applied 
Physics . New York; McGraw-Hill, 1980. 

Smith, Alpheus and John N. Cooper. E 1 emei^ts- of P hy s tc^ . New 
Y/ork : McGraw-Hill, 1979 . 




MECHANICS AND MOTION 
Topics 



Motion, and Newton's taws 
Work, Energy and Momentum 
^Electrostatic F^ree and Universal 

Purpose 

Students will learn how to describe the motion of objects and to 
predict what happens when forces act on objects, 'study of the 
Coulomb electrie f otfce and universal gravitation will lead to an 
understanding of the way forces originate. 

Required Background 

The intermediate units on Electric Circuits, Energy, Machines and 
-Waves,, or equivalent knowledge. The ability to- manipul ate 
formal as . » 

Key Ideas • 

o The mathematics of signed numbers and vectors are used in 
mechanics. 

o Once a coordinate system is established, displacement, velocity 
and acceleration are used to describe an object's motion. 

o Newton's Second Law summarizes the relationship between. for 

force applied to a mass and the subsequent motion of the mass. • 




Grav i tati on 
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The laws of conservation of energy and momentum are usYd? to 
determine an object's final motion when some i ni ti al condi ti on s 
are spec i f i ed . , ^ 

The T^iw of universal gravitation provides an explanation of the 

gravity force.' v . - ^ 

> ■ _ 

Co ul omb ' s laW provides ah explanation of the electric force. 

When objects are moving at high speeds or when- the objects are 
very smal 1 , Newton i an mechani c s is re pi ace d by , re spec ti vely", 
the theory of special rel ati vi ty arid the quari tulri theory . 
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LEARNING OBJECTIVES 



LEARNING ACTIVITIES 



3.. 



Mani pul ate 
n umbers. 



signed 



Define a one-dimensional 
coordi na te system to 
describe the motion of an 
i ec t . 



D e f i n e .a h d determ i n e "the 
di spj aeertierit , velocity and 
acceleration of an object 
in one dimensional 
motion . 

Compute the velocity and 
displacement bf an object 
when the acceleration is 
constant by using the one 
dimensional kinematic 
equations . 

Define mass and force. 

State the postulates of 
special relativity and 

~_ calcul ate reTati \at s tie 

/lengths, times and 
masses , 1 

State Newton's jaws bf 
motion and, in the case bf 
a constant force, 
determine the 

displacement, velocity and 
accel era t ion - of rj^gi vfii 
mass. 



8 . Di sti ngjil sh 
and' weight. 



between mas s 



- Measure the di spl acement , 
velocity and acceleration 
for moving objects such 4s a 
bicycle, a bus* a runner, a 
ear and a merry-go-round or 

f err i s wheel . 

- Perform experiments under 
constant acceleration to , 
demonstrate the kinematic 
laws. These can be done on 
an air track of with pulley 
systems. 

7 Measure the forces . on an 
object in equi 1 i bri urn to 
demonstrate Newton's first 
law. 

- Research the background of 
the devel opmerjt of special 

^re 1 a t i v i ty . jtf , 

- Write a biography of Newton, 
'Einstein, Coulomb > Kepler or 

' Bahr. & 

- Determine how seat bel ts 
prevent i n j ury . 

- Study the development of 
Kepler's laws. 
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LEARNING OBJECTIVES 

9. Manipulate2dimensional 
vectors and vector 
equations. 

10. Define and determinethe- 
disp]aceme-nt,velocityand 
accel I era ti on- of an qbj ec t 
moving in two dimensions. 

11. be termi ne _ the di spl acemen t 
and velocity of an object 
movingin two dimensions 
when the acceleration is 
constant . 



V 

LEARNING \aCTIVITIES 



- Compare the el ec trie force 
and the gravitational 
forte. 

_ _\i 

- Research the background to 
the devel oprjien it of the 
quantum theory. 

S 



12. Describe the motion of an 
object moving under the 
effect of a central 
force. 

13. State the laws of 
conservation ofmechanical 
energy and momentum and 
the conditions for their 
appl i cation . 



14. Use the laws of energy 
conservation and momentum 
in appropriate % 
situations. « . 

15 . State the law of universal 
gravitation and calculate 
the force between two 
masses . 

16. State Codl omb 1 s_ 1 law and 
use it to calculate the 
force between two 
charges. 



17. State the assump ti ons in % 
the Bohr model of hydrogen 
and the successes ,of this 
model . 
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Resources 



Texts ^ * 



3 



Heath, Robert W. , David Martindale arid Robert R. Macnaughton . 
Fundamentals of Physics. Toronto: Heath Canada, 1981. Unit 
1 . 

Miliar, F . , and: others. Concepts i*n Physics .- New York: Harcourt 
Brace Jovanovich, 19801 Unit 2 and Chapter 14. 

| 

Read,. A.J. Physics ; A Descrl ptl ve • Anal vsl s . New York': Addi son) 
Wesley, 19/0 . Chapters- 2, 3, 4. ( 

Instructor References 

Bolton, W . Patterns in Physics . New York : McGraw-Hi 1 1 , 1974. 

Rogers, E.M., Physics for the Inquiring Mind . Princeton, N . J . : 
Pri nceton University Press, 1960. Part One. 

Smith, Alpheus, and John N. Cooper. El efflAts of P hy s i/s . Part 1 
and Chapter 45. ' — 




EARTI 



EARTH RESOURCES 



cs 



. Renewable Resources 
Nonrenewable Resources 
Resource Probl ems 



Purpose 



The purpose* of this unit is to develop awareness of the many 
social, political and economic implications which reslilt f^om 
dependence on minerals and resources which are exhaustible or 
i rr epl ace able . * 



Required Background 




None, although the intermediate unit Earth Science would provide 
useful background 

Key iTTeas 

f 

o Mineral resources such as fossil fuels, metals, soil and water 
have become essential ingredients for modern life. 
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Nonrenewable resources include those minerals of the earth 
requiring millions of—pars to form, or those formed by 
geological -processes^that may not be /"repeated . ' 



In the ef f i cientT devel oplnent of renewable Vesources , 
environmental prbtecti o^and conservation factors must be 
addressed: 




Learning Objectives and Actlvltle* 




\ 



Appropriate learnfng objectives and activities for this Unit may 
be selected from the Earth Science 11 ^nds^ol ogy 12 Schools 
Curriculum Guides. 

Resources 

As 1 i sted in: 

Earth Science 11 - Cu rriculum G u ide . Victoria, B . G 
Ministry of Education 1977: 5%Jj£ 8 . _ 

Geology 12 - Curriculum Guide . Victoria, B.C.: 
Ministry of Education 1977: 77- 
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HISTORICAL GE0U567 



topics / , ^p* 

Time and Measurement of Time ^ ' - 

Fossil Record ^ ju ? 

Interpreting the Geological Record 

Purpose * ^ jl 

The purpose of this unit is to develop awareness of the methods of 

measuring time and of the scale of time necessary for the earth's 
history tg unfold. In addition, this unit provides an opportunity 

to inve^^gate the relationships and time scales suggested by the 
f ossi 1 /record. 

{ * — ■* 

R^quliH^a Background f* 

1 




None. 

Key Ideas / 

o The estabi isjiment .of a geological time scale' tyas* had a critical 
impact on the development of scientific knowledge, as well as 
on human philosophy. [/( ^ 

o The fossil record provides a*n understanding o/^the process by 
which living organisms have changed or evolved. __; 



,7 N 

5 259 



% 253 , f 



Appropriate learning objectives ai^d activities for this unit may 
be selected from the Earth Science 1 1_ 04^6eol ogy 12 Curriculum 
Guides. * 



Resources 

As 1 i s ted i n : 



(= 




Earth Science 11 Curriculum Quide. Victpria, B.C.: 
Ministry of Education 1977: 34-40 . 



7 



ogy 12 Curriculum Guide . Victoria* B . 0. : v 
Ministrsrof Education 1977: 51-69 . 



See 



7 

al^b 



resources listed f or ^termed 1 ate ^iRflogy units. 
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Topics 



Earth Materi al s 
Earth Processes 
S t r y e t u r aV^^a/tJ^y 





Tht^ is an i atro-ductbry unit on rocks and -minerals, in ttaj context 
°f th f ^|£ ature and SngarMzatioh of matter. The study is basic to an 
und«^9i|ftdi ng of many geological processes . • These geolog teal 
^Dcesses can^o^ou^ both at a surface level and at ajJubsurface 
level and are responsi bl e ,f or shading the earth. Students will, 
Ye1*t-efc the major ' geol ogicaV processes to the evolution of the 
layers of the earth and the development of the broad patterns of 
the earth's crust. x 



Requl red ^Background 



t. 



The intermediate unit Earth Science, or equivalent knowledge of 
the properties of rocks and mi neral s and tte^chaViges that four in 
the earth's surface. ^ 



3t 




deas J 



o All rocks are composed of minerals whic^h can be easily 
identified by their physical and chemic^n 

\ 



pro^perti es . 
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o Rocks can be classified into three major categories aeeordinc 
to their formation. 



] * 

si, su 



o Surface earth processes/, such as past ice ages, glaciers, 
^^phy s i cal ej?osi oh ground water , runni ng water and weather i ng , 
* breakdown and redistribute earth materials. The products of 
such surface/earth processes provide the materials for 
sedimentary rock formations. 



roc es s es \a 



o Subsurface e&tfft^ processes \a re responsible for the many 
de format foo^Teatu res evident throughout the earth's crust, 
nature of/the deformation is dependent on*factors such as 
pressure ,v iemperatur^e , time arid composition of the rock. 

o Ebriti riental dr1 if t , plate tectonics, sea fl b|r spreading and 
mountain Bui 1 di ngf*are/som| of the major geolog i cal proces ses 
responsible for the evol u tipn of the earth. 

Learning Objectives and Activities 

i 

Appropriate learning objectives and activities for this unit may 
be selected from the Earth Science- 11 or Geology 12 School s 
Curriculum Gui des . 

Resources ( 




Earth Science 11 Curriculum Guide . Victoria, B 
Mirristry of Education 1977 : ;*20-28 

r • -- 

Geology 1? Curriculum Guide:- V i c tori a , B.C.: 
Ministry of Education 1977: 13-47. ^> 

- . . )., ( 

See also resources listed for intermediate geology units 
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X PRIRC IPbES 0F ABbtT LEARNING 



Adult education instructors tend to agree on a number of 



general i zed 
be reassuri 



/ 



observations about how and why adults learn:' It may 
ig to discover that these observations are well J 
supported b# a steady stream of research studies and syntheses of 
knowledge about adult learning. The following list is extracted 
from Knox (/1978) ; similar principles are lasted by Kidd ( 1973 ), 
Dickinson (1973), and Brundage and MacKeracher (1980). 



1. Performance: Adult learning usually entails change and 

integration of knowledge, skills, and attitudes to produce, 
improved performance. Adults typically engage in a continuing' 
education activity because they want to use what they 1 earn, 
soon after '.they learn it-. | . 



2. Motivation: The educational goals, sources of 
encouragement, /and barriers that characterize an adulVs 1ife > 
situation shap4 the reasons for participation. Motives are 
multiple and "varied in their spec if i c i ty\. a rid in the extent to ' 
which the learner is aware of them. Overfly i ntense' moti vati on 
becomes anxiety, which interferes wi th 1 earni ng . 

3. Meani ng : Adult learning is more effective when it entails 
an active search for meaning and discovery of relationships 
between current competence and new 1 earni ri"dsT~> 

4. Experi eh^e: An adult's prior experience influences the 

approach tb a learning episode and i t~s .effectiveness : Prior 

1 earning may either facilitate, interfere with, or be unrelated 
to new learning 1 !. % * 




5. Learning Ability: Learning abJJt^Zy is relatively stable 
between 28 and 58 years of . age, with gradual decline 
thereafter; abilities that are associated with adult 
experience, such as vocabulary, are best maintained arid 
enhanced; and adults who were initially the most 4b 1 e of their 
age group tend to increase their ability so that ttvfe rSrige in 
abilities i ricreases %i th age. Adults with, the greatest 
learning ability tend to learn more rapidly arid to learri 
complex tasks more readily. * - 4 

6 . HeSory : An adult's abi 1 i ty to remember i n format i on depends 
on the strength of the registration arid on the factors 
operating to erase the registration. The strength of 
registration depends on intensity, frequency, arid importance to 
■the learner. The factors that erase the regi strati on include 
the passage of time and the activity that follows the exposure. 
Recall is+best under conditions that are similar to the 
original registration. 

7. Condition: An adult's ability to learn can be substantially 
reduced by poor physical and mental health. Condition and 

^toeal th i ncl ude both gradual decl i ne .i nt o ol d age arid temporary 
problems. : The (feci i ne for q,l der ' adults, in ' their vision and 
hearing can affect 1 earni rig . iWcfr cV n ^ e corrected by gl asses , 
better i 1 1 uriii nati dli> hearing ;ai ds , and. sound amp! i f i cati on , 

. Pacing: Adults typically learn most effectively when they 
set their own pace. Adults vary greatly in the speed at which 
they learri best. Older learners tend to reduce the speed of 
learning and to give greater attention to accuracy. 




9. Complexity: An adult typically learns best when the 
learning task is, complex enough not to be boring, but not so 
complex that it is overwhelming. . % 

10. Content: The process of effective learning by adults 
varies with the content or nature of the learning t'ask. 

11. Feedback : Adults learn more effectively when they receive 
feedback regarding how well they are progressing." This 
applies to learners of any age. Immediate feedback, j 
recognition, and reward help to shape and "reinforce new 
learning. 

12. Adjustment: 'Adults typically learn less- well when they 
experience substantial social" or } personal mal adj ustment.Q^when. 
adults believe they can deal with a situation, \% may (* 
represent a challenge; when they do not, it may be percei ve4 
as a threat. •• 

Prof essi bhal References 



Brundage , Donald H . , and Dorothy MacKeracher.- Adult Learni 



Principles and Ttieir Application to Program Planning . * 
Toronto: Ontario Institute for Studies in Education, 1980 



Dickinson, Gary. Te aching Adul ts : A Handbook for Instructors 
Toronto^ New Press, 1973. 




Kidd, J. -Roby . How Adul ts Learn . New York : Association Press, 



1973 - .7. . \ 



Knox , Alan B. "Helping Adults to Learn". In Yearbook of Adul t 

-ing Educati on ( 1978-79 ) . Chicago: Marquis Academic 



Media, 19 78 
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^ ADVISING AND PL AC J HG STUDENTS 

It is assumed that the reading aFtTity of students enrol 1 ed in ABE 
Science courses wil.1 be. such that they can learn wjttiout 
difficulty from text materials at about the level of tho#e 
recommenced-: For most units, a basi| knowledge of ar i thmeti c and 

(SI) metric system is required. | Advanced units in Physics and 
Chem'sstry require basic al gebra . 



Specific unT^-s^Jjc ti^ns will normally be determined by 
instructor- student coTrftre^e . Whene verjni^vbl e , a student 
should be given some choice wT"fe4 ii n the ^limits of program offerings 
a n cLJF u r t h e r educational requirements. 





The following are hypothetical examples of individual xtjid^nt 
course selections: • 



o Mary 6: Late teens, recent drop-out, needs Grade 10 for 

■ — ■ — "-.i-" * 

h a i r d r e s si n g i r a i n i n g , says she 'hates science - its boring ; 
local req^e&t for Grade 16 equivalency certificate is 8 
^units. t|, ^ 

Recommended. Course: level 3 with. General Science Emphasis 



9> 
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3 Fundamental iinits /lus 5 Intermediate units chosen from: 

t 




C 9-a s urn e r #C benn s try 

Dru^. and their Use 

Fi^n^ss. and Health 



-Human Bi ol ogy 
;.v HiMan v G&a^fcte a»:d^^to, velopment 



Re ere a ti 




-.*>■*--■>. . ■if. 



o Al an J : Resent drop-out, about 18 years ol d, thi n*i ng of auto 
• mechanics, unsure reader, Math slow but 'improving; local 

requi remeft. for. pre- vocational Science is 3 fundamental "units 
pi y i 5 other s . 

Recommended Course : ir £ 

^ Level 3 wi th -Physical Science Emphasis 



Fundamental : 

. . .. 

Ski 1 Is and- Processes 0 f Science 

Properties of Materials and Atomic Structure 

Science and Technology ; ^ 



-I ntermedi ate : 
Energy 
-Simpi e Mac hi nes 

Electric Circuits - ,■ 

plus 2 options - 

o Joan W ; Has been away from school over ID years., reads well, 
Math weak, wants GED; no minimum ' local requirements. < 

Recommended Course: ' 

Level 3 with General Science Emphasis 



Fundamental: 

Skills and Processes of Science 

Properties of Materiai s 'arid Atomic Structure 

Intermediate: 4-6 upits, from: 

The Cell-: Basic Unit of Life _ t 



- a . . . V 

Chemistry: Introduction . ,' • Nutrition 

Earth Science V'^'^ife Simple Machines 

Energy C j' * Weather 



2&9 



b boh J : Has completed Grade 10 plus some^Grade 1 1 , needs Grade 
12 equi val eney to enter health science program (medical 
technol ogy j . 



Recommended Course 

< _ *_ 

Level 4 with Li f e Seienee 



asi s 



Fundamental 
1 h termedi a te : 
Advanced : 



....... 

Compute r tjter'aey 

The Ce^l: Basic Unit, of Life 

Ac i ds , bases & Salts 0 

vv ~-*.;~ ^ ■ -j ^ 
B i oclpiemi s try jj 

D i sea$^;£na Treatment i n^Jiumans 
D j s e a.§ffe o | Plan ts, a rvd A n im a I s ' 
o flu m^an Ilp h e r 1 tance v . V*/> ; j 
Natl ear, Chemi s try ^ v ;\ :,} 
Ox i dati>ir*^^R^ducti on 
Solutions y 



In cases like this, it Is important to cheek with a counsellor or 

• ■ _ _____ ■ _ _ _.__ 

with the. transfer institution on exact entry requirements $nd 
acceptability of proposed ABE course or program. 



If* the- institution offering the technical trai ni ng requi res 

__ ._. . . __ . _ __ _ _ _ _ _s _ _ __ _____ * 

Biology 12 and Chemi stry 11, refer to the section on course 
comparisons in Part 1 of this Guide. 
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EVALUATION OF STUDENT PROGRESS 



Iil ABE Science courses , several key decisions must be made 
concerning the method and procedures of evaluating student 
progress, ; • . % 

-. t 

• •*-' 'J * * 

Many instructors prefer, (and some i nsti tuti dns require) formal 
evaluation by tests. However it is possi bl eVto evaluate student 
progress on the basis of day-to-day cl ass work, written * 
assignments, participation in discussion, etc. These are more 
natural methods than formal testing a nd^ may be less stressful f o 
students . On the other hand , the instructor's marking Voad 
is likely to be greater . • 

Some ABE programs use formal tests at the end of each Unit, and 
also require a final examination at the end of the course:, If a 
broad choice of possible units is available, then preparation of 
a final examination will require careful advance planning. 

An important aim of the Science curriculum is to equ^ students 
with the knowledge needed to use or understand science in daily 

1 4 fe a% We11 aS in ^ rainin 9 for careers. Any testing should 
therefore emphasize tlie understanding of basic scientific 
pri nci pi es rather than the recall or recognition of isolated 
facts.' . „ : ~ ■ 

Guidelines for Test Construction 

A student is asked to write a test or do a lab exercise. The 
instructor does hot want an evaluation to take too much time to 
prepare, or too much time to mark. The following guidelines are 
suggested to facilitate the task for both student and instructor* 
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Fi$c st , the purpose %f evaluation should be clear, so that t^ts 
c/ri be constructed to suit that pUppo^. Typical 1 y ^ three types 
6? tests are commonly used, each with a distiriet purpose. 

o Pl_axemerit tests find out if a course is appropriate for a 
stCident . Do students know the course content and laboratory 
skills already? If not, do they know enough to begin? 

_ _ _ 

tyfmative tests measure how well students are achieving 

ni ng ob j ec ti ves , f or the purpose of i mp rov i n g instruction. 

ecti yes are riot met , the material may need to be 

e taught or additional 1 ab l work as s i gned • These tests are >n o t 

use^sj/i til e determination of 1 etter grades for students . 





I defter nil rie if learning ob j^iti ves ha< 
attained to such fan extent that a student ha s *' compel e- 
unit or, course of instruction. These tests may be used to 
determine letter grades , and/or competence to proceed to a new 
. learning obj ecti ve • ) 

Othejr uses of -tSsts may i he 1 ude, pro v i di rig mot i v at4~on',' increasing 
detention and transfer of ideas, or increasing understanding. 
I n these senses , they are more akin to instructional tec hni ques 
than assessment devices. 

General Principles of^Test Construction (Gronlurid, 1977) 

1. Tests should measure -6-1 early tiefined learning outcomes that are 
i n harmony with the i nstructi ortal obj ec i ves . 
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Tes±s should measure a representative sample of the learning 
oui&omes and subject matter included in the instruction. 



3. Tests should include the type of test items that are most 
appropriate for measuring the d'e^i red learning outcomes. 

4. Tests should be desiWwi to fit the particular uses to be made 

- - - 9 *• " ^ — 

of ' the resul ts . - 

5. Tests stio.ul d be as reliable as possjbte and should thea* be 
i rfterpr^ted with caution. ^ 



6/ Tests should be used' to improve student learning 

Critical tasks 4 n test construction include the selection of test 
1 1 ems ,. en sur i n g . p o r r e c t interpretation of the question, and the K 

Y ; 

d - i.e. r may instate h<*w an 



" ^s^vrgnni'en t of marks. 



. scores; may be no ^jp^ eference 
i ndiVi;^ compares to tiy t of others - or may be 

c r- iter lo/n - ^e¥e r e rtfl&fM- i.e. indicating h|w performance compares to 
a pre-set standard. Cri teritm- re fere need testing may aVso be 
called mastery testing. better grade systems, .may be- devel oped for. 
either approach.. Whichever is used 1 , a score interpretation guide 
should be prepared for students and other instructors. - 



it should be noted, however, that evaluation is not the same as 
grading. Evaluation is," at best, a continuous* process which 
enables both learner and i ris true tor * to control learning, somewhat 
along the lines of a system' s thermostat . ' Evaluation is thus most 
effective if it di'rec ts corrective actitfH before learnir^ 
difficulties get tfSjJj t of control. 
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SCIENCE LABORATORY (^SOURCES 



Common Lab ^Equipment 

Beakers - 1-00 m l 

y 250 ml i 
400 ml 
\ 600 ml 

Beam/ balance 
B b i v 1 n g chips 
.Bu^i^en burners 

irette cl amp 
^Chromatography paper 
lovers 1 i ps 
D I s 3 e c t i jf\ g pan 
Di ssei?t\ng needles 
E v a p c£r a t f.h g dish 
F jl ter paper 
El asks' - 250 ml 
Forceps 
Funnels. 
Glass slides 
Glass Solution bottles 
Gl a s s tu b i ng 
Gl ass x \)-tube 
Graduated cylinders 10 

25; 

50 
100 

Hand lens ( 3 x , 6 x ) 
Iron filings 
Lever apparatus 
Litmus paper 
Wire gauge 

♦Cheriil cal Suppl 1 es 



School or Local Store 



ml 
mT 
ml 
ml 



5g/10g/20g/50g/100g/2 50g/ 



Magnet bar 
Masses 
BdOg 

Meter stick & 
Microscope - * 

Medicine droppers 
Mortar&pestle \ 
Pi asti c bottl es 
Prism 

PTC Taste paper 

P u 1 1 ey s ( s 1 n g 1 e , double) 

Rods-rubber, glass 

Ring stand and ring 

Rubber tubing / 

Safety goggl I es & aprons [ 

Spark lighters 

Spri ng seal es 

Stirring rods 

Stoppers - test tube size 

5x^_- one hole, two hole 
Test tu$ls* - various sizes heat 

res 1 s tan t 
Test tube clamps 
Test tube holders 
Lest tube rack or stand 
Thermometer ( Cel si us ) 
Tongs , flask 
Tripod stand 
Watch glass 
Wooden- Sp 1 i rits 



Alcohol, rubbing 
Antacid .tablets 
Baking soda 
B 1 each, liquid 
Distil led water 
Effervescent tablet 
Food col of i ng ( red , green 
blue and y.eJ low) 



Kerosene 0 . 5 1 i tre 

Mineral oil 

Salt 

Soda w a t e.r 
Sugar cubes 
Sugar ,^ granulated 
V i negar 
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Ammqni um fiydroxide 
Ammonium ni trate 
Bromo thymol blue 
Copper II sul fate 
Glucose 

Gl ucose tes ti ng tablets 

(CI i ni test) 
Glycerine / 

Hydrochloricaci^d 6M/1M 
Hydrogenperoxide 
Lead acetate 
Lead ni trate 
N1tr1c_ac1<jl 

Methanol * 
Ethanol 

Biol ogy Suppl les 
From Home, School , 



Cotton batting 
Dai ry products , r 

El odea 

Fresh produce * 

Grass, compost or hay 

(for infusions) 
Pond water 

From Biologi cal Supplier s 



Methyl erne blue 
Mo ssy zi he 

Phenol ph thai ei h sol uti brft 
Potassium chl orate 
Pb ta s s i um d i chromate 
P o tas s i um i o di de 
Silver ni trate 
Sodi um hy drox i de pellets 
Sbdi um h i trate 
Sul phur, pawderedj 
SI phuric aci d 
Ti ncture of iodide 
Aeetoey| 

Ca rbo^ te traVlfl or i de 
Potassium hrdroxlxle 



_SS_6 r e / 




Seeds- bean , co rn , , radi sh 
Thread - cottpn , ny i on and 
wool 

Yeast * ; 

ol Ssses 

Dice. 

Si hgl e-edgefd .razors 



Benedicts solution 
Blood typing solutions 

(anti A, anti B, anti Rh) 
Capillary tubes 
Cejl models (plant, animal) 
Corn cobs (for genetics) , 
Dialysis tubing 
Ethanol , or alcohol swabs 

Lances-sterile (for blood samples^ 

Mi tosi s-mei osi s kits or model s ( Carol i na Biological Supply) 
Prepared slides - cheek epithelial : 
s - onion root tip (mitosis) ' 

V - assorted proti sts and protozoans 

- drosophi T^wl D NA 

- frog ovary &\ te s t i s 

- human biology - b 1 ood , muscles, bone, liver 

spinal cord , kidney, endocrine glands j - 
# . - plant anatomy - monocot, dicot root, stem, 

leaves, pollen, etc . 

- zool ogy , earthworm , crayfish, grasshopper. 



3** 



Presfr.vecfe specimens {a few representative specimens of each major 
kingdom or phylum}. ' ■ 9 

Pahcreatiri - 
Pepsin _ ] 

Tal qui s t scale J 
Wright's stain ' t 
Lugnol ' s solution, ( 
Test papers fur i Ha 
Seal pel s 

Li mewater ( Ca ( OH ) J 





While it is clearly desirable to conduct science instruction in a 
1 aboratpry setting of some type, many ABE- science instructors find 
themselves without conventional lab facilities. Science classes 
may be -scheduled in a mul ti -purpoTe^oom , a church basement, 
auditorium or evej£^|j0F a renov.ated f artnWufce . 

Nevertheless, with a 1 ittle ingenuity and/cooperation, a number of 
ways may be discovered to adapt existing sp-ace and resources to 
provi de a practical area for group instruction o,r individual 
study . The fol 1 owi ng suggestions hav* been gleaned from several 
resource bjmJc s . 
* I 

Work Spade For Demonstrations and Activities 

Sufficient wofk space is essential in operating a lab-oriented 
science program. Both a laboratory demonstration table and space 
for students to work i n small groups are requi red. A' 
transportable demonstration table of the type illustrated, for - 
instance, may be ordered through, a scientific suppl ier or may be 
bui It locally'. « 



An advantage of the portable laboratory cart is that it can easily 
be transported from one area to another. It should, contain work 
space ,. si nk and storage cupboards . - 

Work Space For Small Group Work 

.• •' . 

Where student work is designed to be done in small groups, 
moveable tables are most convenient. A number of arrangements are 
suitable for small group work , and access by, the Instructor^ 
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Bench space alongside windows or walls may be used for pi; 
aquaria oj experiments, left overnight. Shelves can also 1 ue v 
readily constructed from old doors or plywood and attached to tfre 
wall or wjindow sill . 




Equi pmen/t and Materials 



Existing Equipment and materials may be supplemented by articles 
coll ected^f rom local sources by instructors or students. For 
instance, jars of assorted sizes, egg cartons, plastic boxes, tin 
cans, plastic bottles, aluminum wire, metal screens etc. may be 
gathered and used 'as is' or^Te^ons true ted as substitutes for more 
expensive laboratory ei 



Some examples of w 
include: 




jrt articles for the science lab 



Test tube holder: Turn ah egg carton upside down and cut holes 
in each egg compartment- 



Beakerfe: J Us e tin cans with the top completely removed, to heat 



water or other liquids 

iLrjulu-ated cylinders: Use measuring cups, glass baby bottles, 
olive jars or peanut butter jars (which are calibrated in 
metric units).,, v 

' » , . ' } ; 

B u rner - stands,; These may be made from large juice tins which^ 
have been cut with tin snips into the form of tripods. Anothe^ 
stand may be made from a metal screen which has been folded 
over some heavy gauge aluminum wire. / 
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o CI amps and holders : Wooden sp r trig- type cl othespi ris small C- 
clamps or spring-back steel clamps designed for holding paper 
together can be used to heat and hold riarfaw test tubes while 
heating or to attach apparatus to a stand. 



o/^ Storage containers: Far liquids, use plastic quart (litre) or 
gartTffTT* *1 i Jrre) jugs which have been washed and clearly 
rel abel 1 e'd ^"to- show com^os^ name , 



chemical name and formula of 



liquid contents . For equipment, use cardboard shoe boxes or 
plastic containers which stack easily. 



o 



Heat source f^- f^cfi d a p t an alcohol burner, an electric hot plate 
or a 1 i qui/i petrol eum bu rner when a concentrated source of heat 
is required. K - 

V v . , 

Water sources: Large receptacles may. be constructed from 
polyethylene carboys with attached spigots or a rubber 
xtension ilose and damp, plastic booties, or from two trash 
--one \f which has had a faucet attached. It is best to 
a plastic trash can for collection so as to avoid any 

i - - - - ' - - - . . -J 

reactions wi t ft _co ir ro s i ve materials. 




Maki 




Laboratpry^Equi pmen t 



Although certain equipment may have to be purchased from a 

scientific supplier, many items of common basic laboratory 

\ - _ - « . . 

equ^i pment may be\ made locally. This may even prove to be a 

valuable experience for students, as they * prac ti ce basic skil/s 

arid techniques, end see the results of their endeavours in th^e 

equipment they wi\ll use in the^lab. 



o Balance arid weights: A fairly accurate all-purpose balance and 
a microbal ance jfcan be made from common Inexpensive materials. 



2 HZ 



A1 1 purpose. 




-razor (double edged) 

- wood f bp base 

- wood for beam 

- post _ 
-string ; 
-plastic circles for pans 

For detailed instructions consult Teaching High School Sc i ence 

Sourcebook far t h e Ph ys ic al Sci ences (1961). 

^ 

Microbalance 



- block of wood 

- two halves of a microscope slide 

- two very fine sewing needles 

- drinking straw 

- 2*5 cm wood screw' . ~ „ 

- styrofoam » 

For detailed instructions and other forms of simple 
microbalance, see Joseph (1961, pp" 27-28 . ) 

o Gl assware - Florence f 1 asks^'f unnel s , tefcttery j ars , beakers and 
other items may be cut from strong g 1 a \?& 8 o 1 1 1 e s or made from 
used 100 watt or 500 watt 1 i ght bulbs.* Detailed i n struct i di's 
are provided in p. 604 of the Sourcebook referenced above. 





Mi cro scopes - Ofrteri there are hot enough microscopes to go 
around . In thes.e *ci rc: urns tanejes: ins true tors mi ght eorisi der 
using a mi cropro^ec^or , or even a. library microfiche. An 
advantage of t he lt mi c ropro j ec tor is that it allows a group of 
students to view a fairly large image simultaneously. 
Mlcroproj ectors ipay ;be obtai ned^f rom a scientific supplier or 
improvised locally from a microscope and a lantern project or 
Ref ej; to Brandwei n , A Sourcebook for^ the Bi ol ogical Sc i e rices 
(1966, p. 94) . v ' 

' if: 

Ways to Extend the Classroom > ^ 

■* ■ ; 

Locations outside may provide students with an alternate 
environment in which to study science. For example: 

greenhouse : may be Associated with student projects (e.g. soil 
testing techniques, plant physiology) or serve as a means of 
supplying fresh living materail for study. 



,1V 



■ Si 



Sc h o o 1 g rounds, Pa ric : oT -f org s t : provide a natural setti ng , for 

students to study the principles of ecology. Gut door : 'ex perl ehces 
may stimul ate deeper appreci atiom the bjol og-ical Worl ds 
especially the interacting factors tri the conservation of living 
thi ngs . ; ; 



HeurJcroom : may be a spare closet that can be compl eteT^ darkened 
or a portable darkroom built from a carton or wooden box and 
filled with a -right ti ght\ £over. \Studen ts coul d develop their own 
photographs, improvise with photographic devices and' study the 
efJpcts of light and colour. Refer to 
Physical Sci ences , pp. 4 8*^49 2. 
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ktiS T R U 6J 1 0 N A t V#E S 0 U R 6 E S ; PRINT MEDIA 



This section edhta^fi-s 5 trrvef ..flotations of k£yed texts and other 
book s • frequent 1 y 1 i s t^d 'as fre sources i h the '-fore go i rig units, as 
well as some o t h £ r b 9 o k s found Me f u 1 in the field. It is not 
intended to be a ^pipreherisi ve 1W% ti rig of all re sources avaffl able. 
Instructors knowing of other consistently useful resources are 
requested to forward titles (with author, publisher arid brief, 
annotations) to the Coordinator of Adult Basic Educati on , *Mi rii stry 
of Education- Victoria, for possible inclusion in futurej&edi ti oris 
of th i s^ c u r ri c u 1 um guide. .J > * 



Keyed Texts 

Bislvop, Margaret S. 
on F a r t h 5 c i ence 



Berry Sutherl ap4 T arid 
Bo 1 umbu s , o Oh rr,1 1 1 




Lewi s 



Foe us 



"A-good instructional texl? for intermediate 
Attractive layout, with good c o$ e r a g e «<yf 
system, earth-moon system, earth history** 
atmosphere, hydrosphere and the environmen 




earth sei ence, 
urii verse , sol ar 
si cal geol ogy , 



Heiml er, Charles- 
MerriTf, • 1982 



. on L i f e Sc i ence. 



Columbus , , Ohfo : 



■J6.9 



Useful learning materials for i n t&rmed i a te fcSff ol Ocjy units. 
Emphasizes practical study of the ""features arid func ti on'^ of 
living " " * * ' " 1 



problem 
B i o 1 o g 
M i c r o b 
adult s 




g s . Attractive layout witfi a yariety of - activities 
d s ; tudy quest i ons . Gob e d co verage of Ec ol ogy Human 
ddu^cti on and Heredity — Plants arid Arii mal^s ,7 ' 

isease. Latest ecfitvon may 'need a$ap ta ti on for 
s . j&t. . ^> * * *<♦' 



Heiml er* 1 , CUa r 1 e s , afi^i J afck 
. Col umbus , Qhi o : Merri 1 1 



Price. 

1982. 



Focus on Physical Sci ence 



Easy-to-read., comprehensive text .. Many excellent^! ab ideas, 
activities and study question^. * Good coverage of force arid 
work, machines, matter, a tomfc arid mo],ecul ar theory , b as i c 
chemi stry , light an*, sound , Heat; electricity, magnetism and 
nuclear energy . 
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: Books' 



Charl es 
1 and 2 



and Charles D . 
Co hum bus - y Oh i o 




_ Pri he i p ies 
Merril 1 , 1982- 



if Seieriee 



rrio^t 



j ri termedi ate 



; Very ii sef lil /^i>fS^riic t i orial resources covering 
science tvjtfSxf'J* Easily read with excellent 1 ayfrut& and a .wide 
variety of activities, problems and study que^t^*4- . Good, 
coverage of topi cs i ncl udi ng Matter and Ener^ , * M|fc hani c$ , the 
Earth, Living JhirigS, Human Bi pi ogy , ^Astronomy , C'henfi stry , 
Energy and Ecology. • ^ . 

• - ; '. • * • : ■ • • . .'■ : • > „ 

Other Resources « ; _; 

' * $ • . • , ^ v 

General Science * ■* ' 

. . - . ,, . _ 5 ? • ; 

Individualized Sci ence 1 nstruc ti onal Sy stem (ISIS). , Lexington, 
" Mass. : Ginn, 1976-1981 . < 



A "set of 2 5-30 mi nix burses which may b<f mixed' and 
use i n i ntermedi ate .untts. , Each modul e co n tai ns , 
student workbooks, annotated teacher edition jind *£#jj[£* along 



matched .fj^r 
to*- re$d 



with" k i t s *j>f prac ti cal , everyday materials. Or i g j njjFJ 1 y 
designed high interest, easy *readabi 1 i ty school ^Frpgram, 
been tried out with soine" succes-s i h . adii.lt courses - ' ' fig's cp- 
sponsored- by. U.S. National Sci'ence Faurt&a ti on . Conteht . 
emphas i zes ftfeal 1 1 if e themes and i deajs , with topics* #Gch as 
■ ( Heart AttacT, Star°rrfy% Weather , Household Energy, Birth arid - 
• Growth , Food and Mi CT.qorg^rvi sms ,, Sounds of MU^ic i; Kitchen . 
Ch-erMstry, AQti pns and React i ons . \& 

Science Reader ff New York: Readers-Dig es* £d u qS t i o nML-D i v i s i cfn 
~ 1974. ; ffr; 



has 




A very useful 
of topics, at 



series of short booklets covering, a wi de b vari ety 
an easy reading levels flatten for ^dul^ts. 



§i ol ogy, ■ - • ' - „ 

Berry, Gordon S., and Harold P . Gopaul . B i o Vo gy of Ourselves: A 
Study of Human Biology . Rexdal e ,j3>0n t . : Wn" 1 ey Canada , 198 2 . 




Good i ns tructi onal text which rentes b i qlpgy* to the study 
the Human Body. At the end of each chapter are questions for 
review and a variety of activities i nc 1 u d i ng: 1 a.b s . Good 
readability. Could supplement to intermediate biology units or 
be used in conjunct! oh wi th another text for Biology 11-12. 



V 



V 



\ 
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Biological 

Aii- 



Science Curri cul um Study ( BSCS ) 
1 Approach (Green Version) . 



H7I 



Biological Science: 
Chicago: Rand MnCally, 



Good sup pi emen tary text f 9 r i ji termed i ate 
ecological approach to all-copies. Good 



- - -5* f 

or 



advanced * u nits. A ri 
coverage of *ecol ogy , 



di vers i ty jo.f " T i f e - 9 bl a,n t and animal phy si ol ogy , cellular 

________ . _ _ . ' _ _ _ _ *" "V ^2 ■- _ - - - ----- 



biology, 1 h'efped i ty; 



Curtis, 
York 



Hel e njH* 
Worth 



and *N . 
1981. 



Sue 



o 1 u it i o n 



Barneg . 

4 ^ 



Invi tat ion tc B i ol ogy . New 



Useful resource for instructors or students aoi ng advanced 
urijts. Co ul d be used in conjunction with Bi ol ogy 11/12 
curr i cul um guide. Excellent organization, chapter summari es 
study questions and current i nforrtlati on . Wel l wri tten 
explanations, and clear diagrams. 



Mader , Sy 1 via' S . 
Brown , 1982 . 



I nqui ry I n to 



Li fe 



DtJbuque^ /Iowa: Wm. C 



Su i tabl e 1 earni ng resource* 1 f or more advanced topi cs i h bi ol ogy 
especially human biology.' Good coverage of^the cell, plant 
b i ol ogy , rep rb due ti on , he red i ty , evolution and ec.o-1 ogy . 



Raj 



f Joan 
1980. . 



E : Biology: the Science of Life .; New York : ^M.acmi.l 1 an * 



Good learnihg resource for advanced units. <C1 ear expl'ana ti olif 
and diagrams. ; Up- to-date information and good coverage on eel 1 
tvi ol o gy , f 1 owerlng, pfants^lstHe human body, heredity, evolution, 
ecol ogy *aR^the en vir6nmergp. : ' CdUld be u se d with Biology 11/12 



c urr i cul um gu\i de 




rf.tiWj. Hart R 
A obe/Moderh 



Body wp rk s 
Curri cul um , 



Markham, 



Ont 



Your Human Biol ogy 

A eel lection of interesting 1 aboratory exercises to supplement 
Human Biol ogy units. Each chapter beg+nS with an introduction 
which describes a particular body sy stent, fol lowed by one or 
more laboratory ^^ercises. 'Easily adaptable to a variety of 
t e a c h i n^. r? s i^ a t i o n s . 
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Vblpe, E . Peter, Biol ogy and : Human Concerns . 

bd resource for. instructdrs or students i ri _ acjS^eed units. 
- tp-date information on many topics of adult concern, with 
good coverage of life processes, human physiology, heredity, 

behaviour. Could be used with Biology 



evol u ti on , e<?jpM ogy and 
11/12 curriculum guide. 



Cheml s try % 

K rose hwi tz , Jacqueline, and Mel vi n Winokur. 
Course . New York : McGraw-Hi 1 1 , 1980. 



Chemi s try : A Firs t 



Good learning resource for advanced units, including chapter 
summaries and other study aids/ Includes many solved problems, 
clear ^xpl anations and comprehensive coverage of topics ■* 
Sal table for nise with Chemistry 11/12 curriculum guidde! * 



Metcal f e , H . C . , and others . Modern Chemi str-d 
Ririehart and Winston, 197 41 : 



New York: Rol t, 




RelPt rence text for advanced 
$i de . Up^ to- da te i nf orrifa ti on 

-gl oss a ny :■. . ' • 

\ ' . ^ - f: 

H e i n „ . Mo r.fcj sw*;; F o u n d a t i ons* 

* ,C a 1 if . :[,'& r o oks-Cole, 1982 

- > fyg ... 

<P^U|efyl student resource, i<ictfrp 
summaries. Up-to-date coverage 
glossary and appendix .of problem 



s . , Reading level on th'e high 
ood di agrams , . tabl es arid 



of Col l ege Chemistry . Monterey, 




chapter obj ec ti ves 
ics, comprehensive- 
tlons . ; Sui table fT* ? 



arvd 
use 



- » V 



in advanced units or with Chemi stry 14/12 curriculum guided. 



Too-ne • Erfi^t R., and George b Ellis. Foundations of Chem istry 
(SI Metr'i c edi t'Ton) . Toronto: Holt, Rinehart and Winston of 
Canada , 19 7-8:" 



Good resource f;or i nstruc to7s or students. Should be 
supplemented wi\£h compani on lab manual. Clear explanations an< 
solved probl ems . AR#:,ommended for ^i^tnc»d units and Chemistry 
12. v / 




mm? 




Turner, A.M., pdC.T. Sears. I nquirie^n Chemi stry . Rockleigh, 
N.J.: Al lyn\and Bacon-, 1974. 

Emphasizes Teaming of the scientific method. Lab activities 
require students to apply, the processes of observi rig, \ 
hypothec fzTng , predicting and testing. Good coverage of mdst^ 
topic s f ' J . 

Whitman, R . , and E. Zijick. Chem i stry Today . 2nd edition. 
Scarborough, Ontario: Prenti ce-Ha 1 I , FS£2\ ; 



ExceTl ent i nstruc ti oaal resource for advanced units. Latest 
edition has improved format, including Icey learning db^ec^ves 
and many solved, probl ems . Rel ates ^theory to real -worl d 
exampl es . Numerous questi ons , probl ems and chapter overviews. 
Up-to-date , with, clear explanations. Suitable for use in 
Chemistry 11/12 . 

PHysi cs .% * '* ' 

Giancdli , Douglas C. The Ideas of Physics. New York^ Harcourt 
Brace Jovanovich, 1978. ~~ " — ■ 

Excellent i ntrdduc tory textbook. Presents the basic ideas of 
physics wi th a minimal use of mathematics. Up- to-^.te 
i nf oramti on and good coverage of topics siictt - as f 1 uPvdS he^t . 
transfer, energy sources, .motion y Tight and colour. Good layout 
wrth numerous questions, problems and chapter summaries . Ma^ 
be used along with Physics 11/12 curriculum guide for advanced 
units. 



Wi and others;/ Fundamental^ of Physics . v '^Tjpnto : 
C aria da , " lff*B * \ - 

Excellent instructional text with easy readability. Good 
'coverage, of topics far*, students wi th little physics background. 
May B-e/usedVai brig with" Physics 11/12 curriculum guide for 
advanced . uni ts . 

Michael, Leo. A Basic Math Approach to Concepts of Chemistry . 2nd, 
ed . ' Monterey! Calif. : Brooks.^Qol e , \%&2 . — ~~ 

^An excel 1 ent sel f -paced resource f or Vs tudents of basic 
'chemistry. provides many problems with answers jtad could be ^ 

used as a supplemental resource for {both i ntermedi a te ^nd .. 

advanced uni ts . \ 

f 
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Mi 1 llr,F:*^and others . Concepts in Physics. San *D i ego : Cai i f : : - 
Academic Press, 1-980. 

• _ _'" ' r. . ; » 

Good ,i ns true ti onal text for _ more advanced students'. Suitable ^ 

for use along with Physics 11/12 curriculum guide. Not 

appropriate for students without previous physics background . 

B-G; Ministry of Education. VAST 3 - Science -Victoria, B . C : : 
Curriculum and Program Deve I opment Branch , 1976. 

This series 6f^ 2 > wcyrk bookscontain? material .de$i gned for 
individual ired instruction. The tbpics" include a ba^ic 
introduct.p^^ the fields. of Biological Snd Physical Science. 
^fi^7 h 9 series contains some good practical teaching materials 
which coul dAbe adapted for several intermediate units In this 
guide. % :. " , . 

v B.C. Ministry of Education. VAST 4 - B i o 1 q«k ; Chemistry; Ph ysigs' ^ 
Vi^etaria, j|.C, ; Curriculum" and Program ; »evel opment BYanch; 

19 7 7. 




t fs 



^ jonsists of 3 rf workb/^Ts , each ;6-rre; focussi ng oh a 



rcujar f t e 1 d of science . It fs desig^d* i ndi vidual i zed 
:ruction. E*ach books contain ma teri al s^Vfirt ch couVd* be 
ipted or used n .a^i i s" £a enha.nce^5e v^ral of intermediate ar 
advanced units of tti s gureie. 




C . Mi nistry *6f Educa'tiort, ;0J^J^^^BK^ W 6 - BS%j£f r 

A: Dean), Victoria, B.C. I i l-^^M i h in I De%e*J opmerft 
Branch, 1979. ^ i^^^* 



These two resource books ^ ( Student- Workbook and Instructors ^ 
Guide) eofltain jf collection of 18 small Group Ac tf %i t i e-sl -V 
designed for use in a cdntinuous i n take , sel f- paced* ABE ^ : 
-program. The approach is to teach scientific methods and * 
processes rather than scientific facts. Several of the * :'. 
ac ti vi ties coul d be adapted or used "as is" to enhance several 
of the fundamental and intermediate units in this curriculum 0 -' 
guide. & s : 







Jhe f bl 1 owi rig ts^ 



support the ABE Se-BcN 
f i IrtA-ength a n d c by 1 e 
these categories 



bYi efc" 



ODER TJ^CHJ R C E£ : AUDIOVISUAL 

"iftf '*t t ii^^f^lp^?- ' "Ve sources to 
^urs§ . r Ti tlfes:;' PEM6 eatal eTgue numbers , 
nnota ti bns are 1 1 s ted alphabetically under 



s.e 



'cm 



Sc i en^ey. 



General 
B i ol ogy 
Earth Science 
Ecology 

En vi ronmen tal Management 

Health 

Physies 



Page 

2 55 
255 
2 59 
260 
262 
263 
265 




*.'Me^t -b^these arid many other A/J resources are avail <rble through 

the Provi he i al Educati onal tee^ia Center (PEMC)- In addition to 

its comprehensive catalogue, PEMC recently published a-n annotjftfd 

list o| resources Suitable for 'Junior Secondary Science ( " ' 

"instructors will a>so find useful t?he various TV and. radio'' 

such as Ascent of Man. Cosmos , Nature of Things , Quirks and 

im< - : .. — : r _ " ~ 

Quarks. Knowledge Network of the West (KfTOW) also presents a 

number of excellent science programs. 
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GENEJ**t%CIENCE 



"by; Epstein Talks About Chemical s in t^g Workplace NFB #i06C 0178 
Colour 9 m i i n s . : 



Dr. Epstein Ta/L sk About D istortion of Information NFB #106C 0178 



5£2 Col our 13 mi ns 

■ * 



Two safety related films. 



An Easy Pill to Swallow NFB #106C 0178 341 Colour 30 mins. 

A documentary in dialogue f orm ^res'fri ti ng the case both for 
and again st dfugs from the viewpoint of doctors and patients. 



V 



Feel i n ' Great NFB #106C 0173 665 Colour 22 mins. 

Explains the human body £s ne^d far" ex^rci se and the sense of 
welT^^ing that cq^es from *p hy sy c a 1 ac<t i v i ty . 

H*eart AtUcV - Pr^jfeptl^fbr Survival . rfFB^HUOSfc. 0180 146 
Colour 56 mf ns.. * ^ - 



• Provides a^e^ai Wd* afcoaipi)| ( , the. kinds of people who are most 
likely to be victims of^^^c^^ sease . Examines work of 
cardi ol ogi s ts and the ^osrsi^i 1 rti^es of artificial hearts. 

■ One Way to Q^i t CBC #106C 1076 232 Colour 5 6 mins. 



;'. Discusses the consequences of smaVi nq . 





Think Before You Eat CBC : Nature of Things #106C 1076 167 



Colour- 28 riuris 
i 



A look at why more people in Canada diB^f rom overeat^^v; 

- - - - -wffl^w;-* 
than too little food. . ^M- -^ 



Stress NFB #106B 0156 013 B & W 10 m1n 




y study with Han? 



er 




An early doc 



The Unplanned NFSPS?¥i06C 0171 56B Colour 20 min; 

Anr^ndus tri al accident prevention filri&which illustrates basie 
accident prevention rules. 



(The above t^ree films are all safety related films.) 
BIOLOGY 



the Naked Eye NfT #106C 107,3 035 Col our 18 mi ns . 



A look at 1 i,f e forms in a single dfrop of water taken from a 
f i sh aquari urn . 



Buiatrfl i es r 



>s am 



NFB #106C 0161 078 Colour 17 




m i n s . * 

7^) - 

/ X Art i ntroduc ti on to the study of classification, through the 
exploration of the insect world. 

The Colour oj H i. e NFB #106C 0155 009 - Col our 24 *mins. 

Using both time-lapse photography and animated diagrams, the 
maple leaf and segments o^^ief tree serve as <il 1 uS^ratipis of 
the""phys"i ol ogi cal processes tf at go on in, a 1 1 plants, m 



294. 



2So 



ERIC 



Darwi n CBC #1060^0176 269 Cp/lour 2 5 m'i.'ns . 



... . „ *^.-*.\. 

This film. Is about the Tffe and th.ep i^|s> ' ;: 9.|^|^ e ?- Darwin. 

The controversy of his thinking ahlch'WHKSigriee against 

church is expl ai ned. This is a good illustration of the life 
and work of a scientist-. _ ^ 



D.N.A. NFB #106C 0168 174 Colour 711 miris. 

The genetic material DNA" i s described j^nd .i 1 1 ustrated . 

Down To the Se a NFB #106C 0172 • 6.45 Colour ■ 

Looks a.t the work done by majplne scientists arid the 
7 technofogi cal equi pme'nt used to "coll ec t thei r data. This film 
might be used to i 1 1 ustrate the definition and scope of 

sc fence . * 

The Differences are Inherited CBC #106C 0176 664 Colour 28 

mi ns . " J - ^ . 



D^v^d Suzuki uses the example of fruit-fly to discuss < 

- - , - - ■ _ '4$ - 

stations, current genetic research arid the ^1 ationship of 



genetic research to some of 
beings. 



problems suffered *&y human 



<2> 



The First Incfrr CBC #106C 0176 168 Colour 28 mins. 

A exploK&tion- of -the" cycles ?nd systems in the microscopic 
world i ny which dead sustains the living and .keeps cycles in 



mo ti; 



\ 
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Keepers of W11 dl i fe NFB #106C 0 172 557 Colour 

Looks at the work done by scientists in the pres.ervati on of 
dwi ndg) i ri^ wildlife species,. 



>pic Fungi NFB #106C 0160 007 Col our 17 m i n s . 

: / 

J 1 1 ustrates the world of fungus growth and how these micro- 
organisms spread and reproduce. Also illustrates their many 
useful functions. \ 



New A1 chemi st NFB #106C ^74 157 Col our 

Explores different poi;wBi of view of science and its 
-application, 1>,y a grox^plbf people living oh a farm who are 
*t*fyi ng to connect the ^.ri ous life sustaining systems to one 

aive^ ' 



Nature 1 s Food Chain NFB. ; ; # 106C 0177 148 Colour 13 miris. 

:g ' •• , * -- - - - j • 

)*•>: Explains the nature, parts ajfl. functions of the food* chain. 

The Waters FHgP! The Unseen World CBC #106C 0176 061 .Colour 
28 "mi ns . • ^ 

The Hater'^Edge: The Silent Explosion CBC Nature of Things 
4106C 0176 060 Colour 28 mills. 

A two-part series about life. in a fresh water pond. 
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What. 




NFB #106C 0170 013 



Colour 8 mins 




A description pf what biophysics and bi ochemi stry now perceive; 
as fthe facts of life concerning evolution and the gerfetically.'-A 
determining factor of the DMA molecule. ; M>-v 

j- \ 
EARTH SCIENCE*. „; ' 

The Long V i ew ^^L^ ^^^^^^#2 0 05 Co Tour 

A look at s «J PP f the practical appl i ca ti*ons of Canada.' s 
ac ti v i ty "1 n the f i el«d of space technology, including " *» 
. appl i cation of science to the management of natural resources * ^ 
and the environment. ■ .« ' y - ^ - ■ 

v : ' ' - ..V. 



Roches of the Earth NFB #10£C 0166 019 



our 



ThroePtjh* the use of animation the f*orm£MN oh .of the earth 1 s crust 
-and its mineral weal th. i s,. dep i t<ted . The film shows how 
geological ages, fire, water, willd arid Ice httpd _to product 
minerals, oil, co.ftl , arable land aVid water po^v^r . 



\al*]-lites of the Sun * NFB #1066 6174 15& Colour 



CM 



A' detailed Took at the solar system 



Sol ar Erie 



mins. 



rgy : JTo^ards^ t^/$un 




of . Thi.ngs Colour 28 



£>; 0178*4|4 

Explains,. AS s e of : sol ar^ener^y to heat and c oVI.\ 'Homes , arid to,' 
dr i ve ; the -wjieel s of industry. Details some experiments being r 



carried out in Canada and the U:S.A. 



} 
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Thirds an Emergency HFB #1660 01 79 750 Colour 39 mins : * 

Focuses *on the, need for Canada to develop sources of* fcuel other j 

- - i i 

than <yl 1 to maintain a secure economy. David Suzuki jiarrates. 



Nucl ear 1>ower CBC #ip6C 0178 472' Col our 28 m 1 n s\ 



A study of a complex tec hnol.ogy which* may prove expensive and 
hazardous to the future of the world. *4\ 



J 



Nuclear Fuel -—frit^tg Research (The Canadian Program) # 106C ai 79 

607 Colour 24 mins. 

« " * 



People working Inside and outside the nuclear Industry discuss 
and explai n the Canadian program for nucl e'ar fuel waste % 
management. ' " 



ECOLOGY ^ 

j* . « r' 

the Biosphere NFB #106C 0179 085 Colour 57 mins 



A look' at two of the world's myriad river ecosystems (Amazon. 
' and Mackenzie) 3 nd bow they are 1 i nked H within the biosphere. 



Ahnvp the* Timber! i ne : The Alpine Tundra Zone NFB #106C 0160 084 

... ... a_ 

Colour 16 mins., x. 

/ - 



.A look at the high peaks of the world wheteronly the most 
tenacious of living things endure. 



29.8 
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The Chiricahaus CBC Nature of' Things # 106C 0180 098 Col bur 28. j 

— -. — .. ' • <r -i * .4 v 

, ' mins; ^ , < . * . * ■ 

Chiricahaus mountains of southeast Arizona present a classic 

*» " * -, • • ' ■» 

• example of al ti tiitfi rial zbrii rig ; -„ ~ J 

. T/e Changi ng Forest NPB #106C 0158 010 Colour 18 'minsv V i 

A brief essay on the ecology of a forest" area of thte t^pe found 
along the southern fringes*of thf Laurenti an Shield. . • 

* ' T»he Edge of the Barrens NFB #106C 0164 006 Col our 14 mins. 1 

' \ ~ '■ ■ s . * 

An excellent film study of Canada's sub-arctif tundra region. *** * 

• - ' r- * « 

Hi^h Arctic NFB #106C 0159 058 * Colour 11 mins. 

- ~r ... . - 

,A Record -of 1 the struggle for life within tKe Arctic circle.' 
Higff Arcti c NFB Life on Land #106C 0158 035 22 mins. 

' ■ , * *, s - r * , - • 

^ An ecological study, of the'plan;* and animal Vifebri thV^Queen 

s * Elizabeth Islands in the Cariadi an .Arctic.^ 

The Desert CBC Nature of Things #106C 0176*227 'Colour 28 
j m i rf s . \ r ^ i 

* - * * 

A look at the wide variety of plants and animals who have made * 
th^ desert their home. < x . 

* ~ f ~ . 

• . -. D - 

The, Invisible Reef CBC Nature of Things #1066 0177 Q.L9 Colour 
.28 iris. " f 

Expl ai ns 'how -a cq^ral , reef is formed and perpetuated by a 
complex syitera. of recycling that.mafces use of aM r avai 1 abl e 
energy and materials. A 
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Island of Monk.eys CBC #106C 178 458 28 mini 



r 



Looks at the Rhesus monkeys brought" from India, to a ' ti ny island 
off Puerto Rico. * \ 



NFB #106C 0171 538 Colour 29 



mi ns 



Shows the s?a and riot the Continents as the dominant force of 
the planet. Explores the work of scientists engaged on „_ 
ocean ographie research. 

^Bog NFB #106C 0157 004 Colour 22 mins. 



Examines the conditions under which a spruce bog is for*fffeds 
detail 1ng the types of plant life fopr\i at/ different stages, of 
succession from, open water to mature spruce forest. 



Temples of Jime NFB #106C 0171 002* Colour 43 mins. . - 

~ rr ¥ — J ' .< 

■ The atmosphere, is a H v i ng th-i ng *Wj th its own ecol ogical 

balance but also subject to ,the ravages of man's technology. - 

Trout Stream NFB '#f06C 0161 008 .Colour *< 



I 



A study of the. eastern brook trout. 
ENVIRONMENTAL M&tfAjaEMENT „- , x ; / + 

; >- s . 'X - * : * 

f^e Garbage Qurnhnrns CBC Nature of fh1ng,s* #tOSC 0175 209\ Colour 
2*8 m j ri s . " ■ i ; 



i 



? A 1 aok *t a sophi s ti ca ted<< recycl i ng arid reprocessing industry' 
developed by sci eri ti sts Und technologists 
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Forecast for S u rviva l NFB . #106C 0 175 555 Col bur 18 itiihs. , 

Ex^mine% a computer technique being used to predict the 
movement of oi 1 si icks 'arid the benefits for emergency clean-up 
c rews . 



Man the Pol 1 uter NFB ' #106C 0173 1*07 • CajW 54 m i n s . ' 

' ~ • " . - • t — '* 

; An animated film which examines man's capacity to ignore the 
state .of pollution. ' * ; , 

Tanker bomb CBC #106C 0178 434 Colour 57 mins/ 

^ Out! ines; th^ possible disasters thit miWht occur to Canada's 

coastlines' Sue to the increased tanker traffic if steps toward 
8 prevprrti on are riot take*ri. ' ^ 

' When the ji nd Bl ows CBC Afi6_6C /Q£77 305 Q^our 28* mi ns 

■ Explores the comf^exi ii esT of wi ridp^Wer^ nis current and 
^potential uses. : : * ' J ^ 

% HEALTH j 

_ ✓ . » 

■ / 

y- ; " _ » . > - 

n ♦ ' 
Acupunc ture CBC Nature of Things #106C 0176 295 Col our 2 7 



mi ns 



Expl ores |cupunc ture;as it has evolved through history and as ^ 
it'takes its place in modern medical science. 



f 

> 
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Cancer in Women NFB #>106C . 0174 656 Colour 16 mins. 

; ' ' ■ V • • • 

: ' _ i 

A film designed to ^convince women of the need for regular. 

' physical check-ups. to detect and counter early symptoms of „ 
cancer". ■£+ s 

Contraception:^Ke Ridden' Cost CBC Majn Alive #106C 6178 056 27 
mins. - '* ■ 

; - r 

✓ . Modern contraception \s presented in this film not only -as a 

C technique but^a.l s^o as'an attitude to living. • Counsellors and 

couples di scuss'Var i ous methods and their implications. 

ieft ar ain - 'Right Rrai r? CBC Nature of Things #1066 16,79 295 

r —~z 

Colour 51 mins. I * v 

h ' '* 

Research confirms thft. the two halves of the human brain tend 
' to specialize in .d-UfVeflt ways of thinking and perceiving. 



Memory - CnmP to Think oj It CBC, Nature of Things #106 0179 233 

: * ' ~* _ j * 

28 mins. 

.) • - " ; 

Explores the memory ^storage system, which has mystified and. 
puzzled scientists for centuries. 

- Mind an* Hand CBC #106C 0174 203 {Colour- £8 mins. 



Explores .the question, "What nappens when a. person -makes a 
voluntary movement?" In an attempt to answer the question, 
scientists are studying electrical impulses that originated in, 
th*r bra-in and are' th^en transmitted via nerve channel s to the y 
muscl es . I ^ 



302 



ERIC 



One-Two-Three-Zerb CBC Nature of Things #1666 8179 386 Colour* 

: 38 mi ns . • • * * 

■_ _■ 

Descrtbes the methods used in the birth of the first "test- v» 
tube' 1 baby ^ 

Patterns of Pain CBC #106C 0178 430 Colour 28*mins. 

Explores the perception of pain in the human nervous systems 
and describes several techniques used to alleviate pain. *V 

• * ! ' 

Question o f Immunity NfB #106C 0171 034 Colour-' 13 mins. - 

The manner in which th^ human body's defences identify and 

reject intruders- is not yet fully understood. With the help of 

pho tomi Crograph and animation some of the known facts are 
i 1 1 us tr a ted . > 

Radiation: - In Sickness and i'n Health CBC #106C 0178 469 : Colour 
2 8 m i n s . 

i 

v 

s - 
■ Explores the beneficial applications of radiation and explains 
how it has been used in medicine for therapy and diagnosis 
s.ince -the time of*its discovery. 

PH,YS|'CS * * • / * 

. ■ : r :-. ... * x * 

•, _ lA : ... _ _ : .'V . ; * . - • 

.C o n 1 1 n.u um £FB #106C 0179 U8 Colour' 46 mins*" < ; 

An i ntroduc t v i o% to Einstein's spec i a 1 theory of relativity. 



The V1 si on of- Gal i 1 eo CBC 'Nature of; Things V#106C 0180 ll|§. 

Colour 28 mins. ^ ^ ^ S . • " . 

» 9*. * - 

■ . I ^ . ' ' 

^ In a script biased mainly, on Galileo's oj*n writing, many of his 
ex-peri mejjts are*' repeated arid' explained. ; 
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SCIENCE PERIODICALS 



> 



American 



S c i . en ti st 
Dept.. 



Subscription 
345 Wh i tney Avenue 
Mew Havgn, C.T. G.15U. 



As 



trd 'Media 



ATtrd *Medfa Corp. 
411 E. Mason Street :> * j. 
P .0 . Box 92788 
Milwaukee, Wf 53202 

Audubon 

National Audub.og Soci ety 
Membership Department 
950 Third Avenue. 
New York, > MjY 10022' 

B.C. Scienc e Teache r 
B.C. Teachers 1 Federa t i o n 
2235 Burrard Street 
Vancouver, B.C. 
V6J 3H9 

Consume r Reports \ 
Consumer Reports \ 
Subscription Di rector 
P.O. Box 1949 
Marion, Ohio 43305 



Time Inc. - */ £ 

3435 Wi 1 shi re Boulevard. 
Los Angeles, Calif. 90010 



Prov-i nee of B ; C . 
Ministry FbresK \ - > 
Informati on Servic<*s ; Branch 
1450 Government Street t 
Victoria, B.C. V8W 3E7 



z 



1 , 



Nature Canada % 

Ca nadi a~n • Na turSe FedeFati on 

Magaz i ne Serv i ces * 

7 5 Al bert Street #203 
Ottawa , ^Ontari d KIP . ; 6G1 



Sc i ence 



83 



Se i enc e 
S u b s c r i p t i o n ; D e p a r tm e n t 

P.O.Box 10790 
Des Mo i nes , Iowa 



50340 



Science 



Digest 
Digest 



Sci ence 

P.O. Box 10076 
•Des Mdi ries , Iowa 



50350 



Science 
National 

Canada 
Ottawa , 



Dimension 
Research 



Council o fm 



Ontario K 1 A 0S2 



Science News 
Science News 
Subscription D e p ar tm e n t 
231 West Center Street 
Marion, Ohio 43302 



- Sci ence Teacher .-- - 

- -- Na ti onal Sc i ^ncsg achers 

^ Associ.^ti on r 

^1 7 42 Cqnnetvcut Ave .' N . W . 
- .Washington, D.C. 20009 

s i e n c e & T e cJ inol ogy ; 
Science^ and lechnology 
Subscription De^t . 
48 East 43rd Street 
4 th FA oor - • ■ 

New York, NY 10017 



Sc i en-c e Worl d 
Sc i ence World 
Office of Publication 
2280 Arbor Blvd. 
Dayton, Ohio 45439 



Sci Quest 

SQbscri ptttjn 
P.O. Box 958 
^t-^rrmi ngaaljL, 

Space Vorl d 



Services bept 



1 irzjT 



Am he i; st 
Am hens t 



Press 
WN 



54406 



WM dl | j fe 
Province 



Rgvi ew 
oT 



ErTti sb^C^l umb 



Mi ni stry of Envi ronment 
Parliament Buildings 
Victoria, B.C. V8V 1X4- 



* PRt)FtS|IOMAL REFERENCES 

Anderson 9 fH . f and P. Koutntk*- Toward M-pre^ 

Instruction i n Secondary School s . New York : Nlcmi I 1 an , 19/2 . 



Anderson, Roger. The Experi ence of Science - '^A_ N_ew_ j^C-S-p-e 

Labora tojg^T e achi ng , New York: Teachers College Press, 19/6. 

— • - ■ * i ; * • " \. 

Bachert , R . and E. 'Snooks. v Oultdaor Edyration Eq uipment:* Plans 

Will:, 111; ^~ 



for East-to-Make, Ifremsi Dai 



Bolton, H. ^ Patterns in Physics. 



Inter^M^, 1974 
New York : McGraw Hi 1 1 , 1 9 7 4 , f 



Brandwei n, P.F>, 'and others. Sourcebook for the biological 



Sc i ences , 1966. 

British Columbia':* 'Ministry of Education. Junior Secondary 
Science - Curri ctil um Guide and Resource Boo"F ! Vic tori a : 
Publication Services, 198.3*. z ^ ^ 

< . _ . ■_ 

An excellent resource.. Integrated se ienee^ciirricul urn for B'.C 
Schools Grad'e 8, 9 and 10. ' ^ • 

I n tr^Cfcluc ti on to 



Teachi ng- Adul tsl Victoria: Post-secondary Department, 
Continuing Education Di v. : 1981 . ( Ord.er from* UBC Centre for 
Continuing Education). - f 



Excellent resource for instructors who have little or no - . 

' experience with adult students.. Complete program consists of 
eleven modules each comprised of a small bcfokl et a nd an audio 
cassett.' Can be used as a resource or an independent study v 
program for. credi t toward I h s true tb^s ' Diploma Program Course 

.101 at UBC . M 



''Curriculum G utiles - Division of E\luca ti onal Programs, Schools 
Curriculum Branch, Victoria, B.C. (Order from Publication 
Services, Victoria). 



xpjolotjy 11/L2 , 19Z4 




*y 1 1 , 1977. 
Chemistry IT? , 1978, 
F artfr S£i ence y _lj|97 7 . 
Geol ogy 177T9 TT, . 
^Physics 1T712, 1981. 



/ . 
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Product Information 6ui*de|: fefctoria: * Pu b>i c a t i on Services Branch 
(fre_e 1 i s?t of recommended resources) 



4 



^Product Information, Pfiysics 11 , 1981. 
Product informati _oji^ p fly <> i c s i Z , 4982. 



e„ W. Mi e ha el { Ed. J. MjU^l&asic Education - A Resource 

Book. ^Toronto: New Press , 1972 . '. '. ; : ■ 

0 « . ; » , 

- B»?undage,_J)onal d H . and MacKeraicher, Dorothy.^ ftdul t Learning 

\ Principles and Thei r ' Ap.pl ication to Program Planning . Toronto , 

Ontario Institute for Studies, in Education, 1980: 

Clarke', Donald '(Ed.). ENFRGY : A How It Wor ks Book. New York: 
Arco, 1978. ~~ " : x 

Good instructor reference to enerSy topics: 
*** * • . 

"S DeCpursey , R.V. , and' J . L . Renfrb. The Hu/#an Organism. New York v. 
\ ' McGraw-Hill, 1980=. — " ^ — — : ' • 

Provides good background in human anatomy and physiology. 

Dickinson, Gary. . TeachirigAdujts: A Handbook for instructors . 
, Toronto: New Press , 1973 . / r : * : 

Excel l\n t\j£ e s o u r c e??f o r instructors of adttlts. : 



Dusek, Dorothy and D.A. Gi rdan*. Drugs: A Factual A 

* Reading, Mass . : Addi sori-Wesl eyl 1980 . ' 

£ V- - • 

^.Gocfd instructor resource. Factual _ i nformati on as well as 
discussions on the social and legal Impacts of drugs on 
* society, the effects of certain drugA on the body and their 
relationship to behaviour modification. . 

Epstein, L.C., and P.G. Hewitt. Thinking .Physics: Qti^stions an d 
Conceptual £xp! anati ons . ( Sa n Fr$nfiS£o: Insi ght Press , 1981 / 



Excel 1 ept resource for topics in mechanics, f 1 dTff&, heat and 
vibrations. E /pi a i its "why things, work". V ^ 

* * 

Faughn, Jerry S. and Karl F Kuhrr. Physics for People Who Thi nk 
They Don't Like, Physics . New York: Holt, Ririehart and Winston, 

~~ s : • • 

Good resource material for. many i>n termed i a te physics units or 
as an alternate instructional resource. • ^ 

- * - * [ 

< ' 
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Furdek , Patricia. Mi-crocomputer Coursewar.e Review of Softwar e 

S uitable for Hse in Adult basi c ' Education, . Victoria: Mintstry 
of Education, Continuing Education, 1982 i / 

A useful resource for instructors. 

Gagne, Robert M. The Conditions of Learning . New York; Holt, 
Reinhart and Winston ,1977. " ~~ - ' ^ 

A good resource for those/new to the profession of teaching* or 
wanting more background c/n th^ theories of ^learning. 

; • 3 ' . ■ ■ 

Gale, George. Theory of Science - An Introduc tion to t i ie gi story 
Lggic and Philosphy of Science , loronto: McGraw-Hi I I , 19/* V • 

Gronl und, N. E . Constructing Achievement TesX±+ Englewood CI i f f s , 
• N . J . : Prentice-Hal I , iy// . * \ • . 

Harris Norma/, arvd Edwin M. Henuner.l ing. Introdu c tory Appl ied 
Physics . llew. York: McGraw-Hi 1 1 ,1 \?80. 

Hawley, G.g'. (Ed.) The Condensed Chemical Dictionary. New York: 
. Van N ostrand Rei nhold, 1981. 

An excellent reference of chemical Is ,] raw materials, processes 
terminology and trademarked produptsf 

Hewitt, P.G. Conceptual Physics;. A Ney/ Introduction to Yo ur 
Ehvi rnnment" Boston: Little, Broyn, 1981 . 

Excellent resource for instructors with little or no background 
in physics. * 

Houle, CO. The Design of Edu cation . San' Franc i sco : Jdssey-Bass, 
1972 . • _ ~ . 

Good professional resource** for new instructors. " 

Joseph", Alexander, and others. Teaching High School Science: A 
Sourcebook f or, the Phystc^LS^Lences . New Yorly Harcourt 
Brace Jovanovi c-ti , 19bl. ~ - $ \ 

A standard reference for all insyuctor's of science, 

. ' { 

7 , 
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Kapit^ Hyriri, and Lawrence M; El son ; The A natomy Coloring Book .• 
. c New York: Harper and Row, 1977; ; 

Over 140 detailed large and small scale diagrams of human 
anatomy , sui tab! e for student or instructor use at any* level. 
Detachable pages. ^ 

• % 1 

Keeton , «i.lliafi T. Biological Scie nce. New, York: W.W.* Norton, 
1980. 1 ; : V 

Sood reference providing a comprehensive aad integrated 
coverage of bi ol ogy . 

* '■ * 

Kidd, J.R. How Adults hearn . New York: Association Press, 1973. 

A good instructor reference for those beginning to teach' 
adults. 

^ ^ - * \- " . 

Knox, Alan B. "Helping Adults to- Learn . " In Yearbook of Adul t arid 
Conti nui ng Education (1978- 7 9 p. Chicago, Marqtfis AtactejtiTc ' 
' Media, 1978. ~ 

Knowl es , M.S. The Modern Practice of Adult Education: Andragogy 
versus ^Peda-gogy . e h i e a g o : Fol 1 ett, 198Q . y 

Good professional resource for in adult education. 

Li ska, Ken. Drugs an^J the Human Body: With Implications for 
Society. New York: Maemillan, 1981. $ 

~ C - " \ 

The history, f*ets and effects of drugs on the body.) Good 

coverage of topics. '. 4 

Marshall, J.S., and others. Physics . Maemillan of Canada, 1967. 

Good basic general physics text for those requiring extra 
sics background. * 



Mohart , E., arid others. A Sourcebook for the Biological 
Sc i ekes . New York: Rareourt Brace, 1958. V 

A standard "resource for all science instructors. 



309 



ERIC 



MaVaspi na 6ol 1 ege. Mi c rbcbmputer OHeritgtiori Mariijal 1 ftfl --- 

' introduction to the Apple Microcomputer tor Adult traslc " 
Edacation Instructors . Vic tori a:, British- Columbia^ Ministry of 
Education, 1981 . 

A handy reference foe those with no computer experience. 

Rogers, E.M. Physics for the Inquiring Mind . - Prihcetown, N.J.: 
Princeton University Press,. 1973. 

Sackheim, George, and Dennis Lehman. Chemi stry for the Heal th 
Science^. Mew York: Maemillari, 1981, 

Good coverage of specific topics related to the health 
sciences, radioactivity, redox, liquids, acid bases, salts, 
alcohols, lipids, proteins, enzymes. 

Siebert, Eleanor B. Foundations of Chemistry . New York: McGraw- 
' • Hill, 1982. 

.Resource for those with little or rib chemistry background. 

Smi th , Al pheus and J.N. Cooper. Elements of Physics . New York: 
McGraw-Hi 11 / 197?. • 

*_ 

Resource for those requiring more background in physics. ^ 

Stark, Edward 6- Ess^ti al Chemi stry . E'ncino, California^: 
Glencoe , ]^79 . * ; ' ' * 

Good' general reference for those with little or no chemi stry 
background. * ^ v : 

Uni ted National* Educational , Scientific and Cul tura I Organization . 
New HKiFSRa Source Bcfofc for Science Teachers . New York: United 
Nations , TTTT. — " ■ K . ; 

University of British Cojumbia. Continuing Education Centre. 
Instructors Diploma Course #104: Evaluation of S^uideai: 
Pm grp^. Vancouver. B.C.: UBiyConti nui ng Education Centre- *\ 

Vander , Arthur , 'and others. Human Physiol ogy • New York: 

McGraw-Hi 1 1 , 1980. , - . 

' ' • ! 

Good reference for human biology topics. 
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Verrier, Cool ie, and Cathy Davison. FsyEhol ogical Fac tors i p ~ PuiMli 
. Learning and Instruction . Tallahassee: Floricte State University 
AdiUt Education' Center, 1 9 71.; w 

* } \\ « 

Walker, J. The Frying Ci reus, of Physi cs witl* Answers. New York: 
Wiley, 197T: : — : " 

:. a ¥ 

A good resource to^ M start you thi rik i rig about physics when you 
are cooking, flying or just lazing riexVto a stream." 

Wat! and , Me.rri 1 1 . Compos i ti on *of Foods - Raw Processed and 

Prepared . Agricu I tuj^e. Handbook #B\ Washington, D.C., B". S . 
^ Dept. 5T Agriculture, 1975. • * ^ 



A 



Extensive reference on the nutrient value of cdmnbn foods. 
A . 

Winter* Ruth. A Consumer's Pi c ti onary of Food Additives. New 
York: Crown, 1978. ; : 

Excellent resource in layman's terms of the harmf ul^^nd 
desirable i ngredients found in packaged foods. 

ZuiSema, George, D . ( Ed. j v John Hopkins Atl as of Human Function al 
Arva-tomy : Baltimore: John Hopkins University Press, 1980. 

Excellent resource for , human biology topics. 



\ 
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STARTER LIST FOR A SMALL SCIENCE MINI-LIBRARY' „ 

Bova. Ben. Hah Changes the Weather : Addi son-wesl ey , 1973 , $5.00. 

Discussed harmful and benef i ci aV,as well as intentional arTd 
uni ntenti onal changes. r 

.' . _ : " - . \ 

Branley , Franklyn M. B1,ack Holes, -VThi te Dwarfs ^uid Superstars . \ 
New York: Harper Row, 19/6, S8.UU. " _ / 



fatest thebri es in readable language. 
Cousteau , Jacques. The Act of Li fe . World Publishers', 1979 , 



$8.0CK P 



Reproducti on trsing marine examples. One of an excellent 
series: The Ocean World of Jacques Cousteau). 

Farringtoji, Benjamin. What Darwin Really Said . New York: 
y Schock\>n, 1982, $4.oo~: ' ' l ; : 

Also what he didn't say! Introduction to Darwi ni an evolution. 

Francis, Peter. Volcanoes.' Pelican, 1976 , $5. ,00. * 

(. 

Plate tectonics, eruptions, volcanic roe*s effect on man, 
prediction. Not too technical for good readers. 

Hall, Alan. Wild Foods Trail Guide . New York: Holt, Ri nehart and 
Winston, 1976, 5b. UU. 

Describes plants and uses general and specific. Line drawings 
inc. Hides appendix of poisonous plants (More general sthan Euel 1 
Gibbons books which are eastern). 

Hei ntze, Carl. The Biosphere . New York: Lodestar 1977., $7.00. 

Earth, air, fire and water , ice , cycl es ,/**ones and pollution 
all discussed in readable terms. \ & 

Horstein Reuben A. the Weather Book. Ottawa: Canadian Government 
Publishing Ceptre, 1980, $8.00. (Cat. #56-48/1080 E) , > 

Everything you ever wanted ±0 y k now about"* Weather - causes, 
prediction and con^nol .. ^ 
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Mohr, Charles E . , and T . Paul son. The Li f e of the Cave ■ Chicago: 
Wor^d Book, 1966, $6.00; \ ^ \ * 

Excellent diagrams and photos/ Rather 1 ijce* time-Li fe bocfks but 
m*re readable^ Other books in the. series deal with seashore*, 
desert and marsh. • ■ * 



Rey , H . A\ The-Stars: A New Way To See Them. Hough ton-Mi ffltn ' 
1976 , $7Tw: " — : / - * 



barge charts of seasonal sk i es , i ndi v i dual constellations, e^sy 
reading. ' \ 

Rue, Walter D - Weather — ex f the Pacific Coast . Vancouver: Gordon 
Soul es , 1978 , $6.00. ; « . ^ 

Explai ns Paci fic coast, weather phenomena and jrfiy v they are so 
• unpre^-i-c tabl e . 

Sloane, Erie. E ric Slq fa-ae's father Bo ok. New York: Duttdn, 1977 ; 
$5.00. s ~ 

Good -on basics although no material on satellites. Easy to 
read . . * > 

Smith, Linwood. hi v i hg Shores of. the^Pacific Northwest Search 
(Seattle), 1976, $10.00 J 

Well illustrated colour plates and drawings, examples are 
jWa.shlngton, but apply to much of B.C. coast. Scientific ,and 
icSmnvdn names are given. Treats areas by type of habitat. 

Snively, Gloria. Exploring the Seashore ( B . C - Washington and 
Oregon), Gordon Soul es , Vancouver, 1978 ; $12 .00 . includes 
vascular plants and mammals associated with the intertidal zone 
as well as usual algae and invertebrates. Maps, line drawings 
and colour photos. 

Sp^rkes, John, and. Tony Soper. Owls. New York: Tarpl inger,' 
1976, $6.00. 

Most books on genus of birds are on exotics. This covers genus 
well represented M n B.C. Photos, anecdotes and excellent 
pj natural history. J 

Vergara , William C .' ( Sc "hence in Everyday Li f e . New York: Harper 
arid Row, 1980, $13.00. 

{lore expensive but good value. Well illustrated. .Explains 
^ s c i e ri t i f i"^ _ ohJ e a s behind simple things. 
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Volca-no : The Eruption of Vl%. 1st. HeJ-ea-s ; Longview, Wash 
Madrona , - 1980 . ~ ' 



Traces history of recent eruptfi on'. Well illustrated. Probably 
the best 'of ^ number of books on the subject; 



. ' Whitney; Charles A. Whitney's Starf i nder . ' NeW York: Knopf, 1982 , 
$7 .00. - 

ft ff 

_ ._ * f _ 

?. Includes adjustable stargui de . Notes on planets , eel i pses , 
constellations, etc- 

7 
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PUBLISHERS 1 ADDRESSES 



Academic Preis Canada 
55 Barber Green Road 
Don Mills, Ontario 

M 3 C ; , 2A1 

. i 

Addison-Wesley Canada 

P.O. Box 580 

Don Mil Is , Ontario 

M3C 2T8 

Agricul ture Canada 
'315-80 6th Street 
New Westminster, B.C. 
V3L 5B4 I * 

A 1 1 y n and Bacon Canada 
791 St. CI ai r Ave. W. 
Toronto, Ontario 
M6C 1B8 



Atomic EneKgy Control Board 
Office of Public I n f ormat i on 
P.O.. Box 1046 " 
Ottawa, Ontario 
KIP 5S9 

Bantam Books 

#601 - (50 CI ai r Avenue E . 
Toronto', Ontario 
M4T 1N5 



B'. C ♦ Forest Serviee 
Mi hi s try of Forests 
Information- Serviee 
1450 Government Street 
'Victoria, B.C. 
V8V 1X4: ■ 

B^C. Hydro & Power Authority 
970 Burrard Street - / 
Vancouver , B . C . 

V6Z 1Y3 . f 

B.C. Mini s try 4 of Education 
Continui ng Education D i v . - 
Parliament Buildings 
Victoria, B.C. 

V8V 2M4 i . 

B.C. Ministry of Education 
Provinc rat Edueati onal Medi a 
.Centre ( PEMC ) * 
735 1 Elmbri dge Way 
Ri c hmond , B.C. 
V6X 1B8 

B.C. Ministry of Education 
Pub! i ca& on Services Branch 
878 Viewf iel d Road 
Victoria/ B.C. , 
V9A 4V1 



B.C. & Yukon Chamber of Mines 
840 West Hastings - * 
Vancouver, B.C. . 
y5C 1C8 



B _. C . _ M i h i s t ry 
810 Bl anshard 
V i c tori a , B . C 
V8V 1X5 



of Ehv i ronmen t 
Street 



B.C. Ecology Centre , 
University of British Columbia 
2075 Wesbrook PI ace 
Vancouver, B.C. 

V 6T 1W5 

EhC. Fish & Wildlife Branch 
Information & Education Div. 
H^334 - 15 2A Street 
Su rrey , B.C. 

V 3 R 7 P 8 ^ 



B.C. Mi hi s try of Forests & 

Mines 
4595 Canada Way 
Burnaby , B.C. 
V5G 4L9 > 



B . C . Mi n i s try 
8365 Roderick 
Victoria, B . C 
V.8V 1X4 



of Heal th 
Street 



B.C. P rqv i nc i a 1 
675 Bel levi 1 1 e 
Victoria", B.C. 
V8W 1A1 - . 



\ 

Museum \ 
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b\X . Teachers' Federati on 
Lesson Aids Services 
#185-2235 Burra'rd Street 
Vancouver, B.C. 
V6J 3H9 

Book' Soeiety of Canada 
4386 Sheppard Avenue E. 
P.O. Box 200 > * 

kg i neourt , Ontari b 

MIS 3B6 <: 

B.P. Educational Serviced 
BiP^ Canada 

1245 Sherbrooke Street W. 
Montreal', Quebec 
H3G 167 

Catmbri dge ; ; * 

(Use; A.1 ly n Bacon Canada^ 

dafn*a d,1gn Cancer Soc i ety . 
955* West, Broadway ; - . 
Vancouver, £.C. 
V5Z 30t8 

Canadian Governmjen t Publishing' 
Centre 

Supply & Services Canada 
Ottawa, Ontario 
K1A 0S9 

Canadian National Institute 

for . the Bl irid 
#350 East 36th' Avenue 
Vancouver , B . C . 

Canadian NUcl ear Assoc 1 a ti on 
#1120 65 Queen Street West 
Toronto, Ontario 
M5H 2M5 

Canadian Petroleum Assoc. 
Publ _i c Af f ai rs _ Assoc i ati on 
#1500 633 6th Avenue S.W. 



Cal agar 

T£P 2Y5 



Al berta 



CI arfce I rwi n 
79r_C}air Ave^W; 
Toronto , Ontari 6 
MO 1B8 



Col 1 ier^ Macmil 1 an 

539 Collier Macmillan Dr. 

Cambri dge , Ontario 

N 1 R 5W9 

sCopf) Clark Pitman 

5.17 jWel 1 i ngton Street W. 
^ Toronto , Ontari o 
? MS V 1G1 

Energy; Miners & Resources 
Canada 

.580 Booth Street 6th Floor 
Ottawa , Ontari o 
K1A 0E4 

Gage Publ I i shvng 
164 Common do\/ Blvd. 
Agi neourt , ; Ontario 
MIS 3C7 

Geological Survey of Canada 
100 West Pender 
Vancouver, B.C. 
V6B 1R8 

i 

Gi nn & Company 
3771 Victoria Park Avenue 
Scarborough , On tari o 
M1W 2P9 

4 

G . L . C . Pu bl i shers 
115 Nugget Avenue 
Agi neourt, Ontario 
MIS 3BT 




Globe/Modern Curriculum 
200 Steel e^se Road East 
Markham, Ontari b 

t3R 1G2 



Press 
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.Harcourt, Brac§ World 

(Use Academic Press Canada) 

Harper r and Row 
1 5 0 Lesmi 1 1 Road 
Don Mi1<ls, Ontario H 
M3B 2T5 



Heath Canada - 
#1600 100 Adel ai de 
Toronto, Ontlrio 
M5H 1S9 



Street W 



Holt, Ri nehart & Winston 
55 ^ Q r n e |r Avenue 
Toronto, Ontario 
M8Z 4X6 

Houghton Mi f f 1 i n '! 
150 Steel case Road W . ; 
Mark ham , Ontario 
L3R 1B2 



Imperi a 1 
P.O. Box 
Hal ifax, 
B3J 2N6 



Oil ' 

220 ' 

Nova Scotia 



John Wi 1 ey & Sons 
22 Worcester Road 
Rexdale, Ontario 
M 9 W lUU 



Canada 



McClel 1 a 
25 Hoi 1 
Toronto 
M4B/3G2 




d and Stewart 
g e r Road 
n t a r i o 



'McGraw- Hi M II Ry erson 
330 Progress Avenue 
Scarborough, Ontario 
M1P 2Z5 

Mae mi 1 1 an of Canada 
iuse Gage) 

M,e t h u e n 

#102 16 WfTgl intorv.Ave 
TorcJn to , Ontario * 
M4P Id 6 



Mbriareh 

3547 Bathurst Street 
To rem to , ' 0 h tari o 
M6A 2G7 



National Film Board of Canada 
1161 We*st Georgia Stireet 
Vancouver , B.C. 
V6E ; 3G4 

National Geographic Educational 
Services 
#210 211 ^Watl ine Avenue 
Mississauga, Ontario 
L4Z 1P3 * 

NASA Ames Research Centre 
Educational Programs Officer 
Moffat Field, California 
U.S.A. 94035 ; v 

National Research Council of 

Canada " . 

Canadian Institute of 

Scientific & Technical 

I hf orma-ti on 
Ottawa, Ontario 
K 1 A 0S2 



Nati orial Sc i ence 

Association 
1742 Cbrinecti c ut 
Washing ton, B.C. 
U.S.A. £0009 



Teachers 
Ave. 'N . W 



New Press 
30 Lesmi 1 1 Road 
Don Mil 1 s , Ontari o 
M3B 2T6 

Norton & Co. 
500 Fifth Avenue 
New York , New York 
U.S.A. 10110 

Ontario I risti tute 
" i ri Education 
262 Bl bor Street West 
Toronto , Ontari a 
M5S 1V6 1 



for Studies 



r 
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Oxford Universrty Press 
70 Wy nf ord Drive . 
Don Mills, Ontario 
M3C ^9 ' 

Petroleum Association for 
Conservation of ttre Canadian 
En v iVonmen t /? . 

#400 r- 130 Albert StVeet 

Ottawa, Ontario \ 

KIP "5G4 " 

Prenti ce-Hal 1 _ 
1870 Birchmount Road , 
Scarborough, Ontario 
M1P 2J7 ^ 

Rand McNall^ 
(use Houghton-Mifflin) 

Random Hoifse 
5390 Ambl_er Drive 
Mississauga, Ontario { 
L4W 1Y7 

Science Council of Canada 
100 Metcal f e Street ? 
Ottawa, Ontarjj) 
KIP 5Mi 

Science Research Associates \ 



SPEC 

2150 Maple Street 
Vancouver* B.C. 



V6J 3T3 



\ 



Sy ncrude Canada ltd . 

r0O30-107th a Street 
Edmonto/i , Alber.ta ^ (<> 

T5J 3E5 

Van Nostrand Reinhold 
1410 Birchmowit Road 
Scarborough ,^T)n tari o 
M1P 2J7 / j 

Workers ' CcftapeflVati on Board' 
6951 Westfai nster .Highway 
Richmond,* B - C - 

V7C 1C6 - ^ 



ofhell Canada 
P.O. Box 2211 
Vancouver, B.C. 
V6B 3W4 



r 



Sierra Club 
Information Services 
530 Bush 

San Francisco, California 
U.$.A. 94108 
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SOURCES OF EQUIPMENT AMD SUPPLIES 



: Arbor Sci enti f i c Co^ 
\i840 Ma ttawa Avenue^ 
Mississauga, Ontario ( 

L^X 1K1 ; , 

Boreal Laboratories 
1820 Ma ttawa Avenue. 
Mississauga, OnArvp 
L4X 1K6 f 

British Columbia Ministry of 

Education 
Provincial Educational Media 

Ce n tre ■ 
7 351 Elmbri dge Way 
Richmond, B.C. 
V6X-1B8 

C aro 1 i n a Biological Supply Co, 
Pow£l II Labor atori es Division 
Gladstone, Oregon 
'U.S.A. 97027 V ^ 

' ' i . ;'/ 

Central Scientific Co. of 

Canada ' 
18 30^vMa t tawa Avenue 
m s s i/ssa uga , Ontario 
L4X IK 1 



Ceaco 

1266 Ho.mer 
Vancouver, 



Street 
B.C. 



Educational images 

Audiovisual s 

P.O. Box 2 67 

Lyons Falls, New York 

U.S.A. 13368 . 



K a 1 m i a Company 
Dep t . B6 _( Audio v i sual s) 
21 West Circle 

01742 1 



Concord 
U.S.A. 



, V- 



NASCO - Biological S^tpjii-i er s 
901 J ariesv i 1 1 e Avenue [ 
Fort Atkinson W.N. ^~ 
U.S.A. 53588 

Northwest Laboratories 
3581 Shelbtyrne Street rv ; 
P,0. Box 6100 Stn. C 
Victoria, B.C. * 
V8P 5L4 , „ 

i- • ? 

Sa rg'en t-Wel*ch Se i enti f i c Co . 
285 Gany ray Drive ^ 
Wes ton „ Oh tari o 
M9L^1P3* 

- . * - v 

Spectrum Educational "Supplies 
2102 El speth Pi ace 
Port Coqui tl am, B.C. 

V3C 1G3 : 

W1 n tergreen Communica ti ons 
Long Staff Business Park 
124 Connie Crescent 
Concord , On tari o 
L4K 1B6 \ 

v 

Western Educational Dev. Group 
The University of B.C. 
2075 Wesbrook Place 
Vancouver, B.C. 

V-6T 1W5 : h 



Fisher Sci enti fic 
196 West Thi rd Ave. 
Vancouver, B.C. 
V5Y 1E9 - 

*■ 

Human Relations Media 
t 66 Portland Street 
Toronto , Ontario 

H5V 2M8 
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RESPONSE TO THE DfeAF/ 



OF THE ABE SCIENCE CURRICULUM GUIDE 



When you have had an opportuni ty^ to examine the draft thoroughly, 
please compl et'e. thi s response form, and return it to: 



Shell Harvey 
tfBE Coprdi na tor N . 
Continuing Education Division 
Mi ntstry of Education 
Pari i amen t Buildings 
Victoria, B.C. V8V ?M4 



Your comments will be particul arly appreci ated. Pl ease feel, f/ee 
to submi t written responses on separate paper if you prefer.^ 



We woul d like to have the responses by Ma<n>h 31 , 1984 so that any 
changes may be i ncl uded in the formal edition to ^e published soon 
after 



Tharfit y oVj for your assistance.^ 



( 
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RESPONSE TO THE DRAFT OF THE ABE SCIENCE CURRICULUM GUIDE 



Content 



Is the content generally appnjpnate? 



Yes 



No 



Comment: 



;Are the/e parts that* should be changed, added Or deleted? • 



Comment: 



Jes 



No 



Style and Format 



T 



Are there any changes in style or, format that would mak% the guide more 
useful? ; - iv . .' - * ■ s . Yes No 

Comment: ' I / % \ * ' . 



Resources 

Are there any resource materials hot mentioned, which you have found " 

useful? . * \ : ■ ■ Yes No _ 

V --_ ' -• - .h ; ** 

Please list authors and titles: L i_ _* _ - 



T 



Overal 1 Impression 



Please sumpfrize your overall impression of the guide. 



0& 




Queen s l*rinicr^t)r British C olumbia ■«' 
• Vii-toria. iWU 
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